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(54) HSP90 FAMILY PROTEIN INHIBITORS 

(57) The present invention provides Hsp90 family 
protein inhibitors comprising, as an active ingredient, a 
benzoyl cornpound represented by general fomiula (I): 
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(wherein n represents an integer of 0 to 10; Ri represents 
substituted or uhsubstituted lower alkoxy, substituted or , 
urisubstituted lower alkoxycarbonyt, CONRW or the 
like: R^ represents substituted or unsubstituted aryl. a 
substituted or urisubstituted aromatic heteiDcydic group 
or the like; R3 and R5, which may be the isame or different, 
each represent a hydrogen atom, substituted or unsut>- 
stituted lower alkyl. substituted or unsut>stituted lower 
alkenyl or the like; and R* and R6, whicH may be the 
same or different, each represent a hydrogen atom, hal- 
ogen, substituted or ur|sul>stituted lower alkyl. sut>stitut- 
ed or unsubstituted aryl or the like) or a prodrug thereof, 
or a pharmaceuticany acceptat>le salt of said benzoyl 
compound or said prodrug. 
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Description 

Technical Field 

roooil The present invention relates to heat shock protein 90 (Hsp90) family protein inhibitors comprising, as an active 
ingredient, a benzoyl compound or a prodrug thereof, or a pharmaceutically acceptable salt of said benzoyl compound 
^ or said prodrug. 

Background Art 

100021 Among benzoyl compbunds. those which are known as compounds having beniophenone in the^ 
ndudi: Compound A having anti-tumor activity (WO01/81288): Compound B referred to as HMP-M4 (J. AntibioJ^K 
2002 vol. 55. p^ 61-70); CompoundC (J. Am. Chem.Soc. 1971. Vol. 93. p. 6708-8709); Compound D having eosmophiUc 
leukc^^yte fui^on Inhibiting acdvity- (Japanese Published Unexamined Patent Application ^o- 92082^1996; Bjoorg.& 
Med Chem.Lett.;1999. Vol.9. p.1945-1948);CompoundE(TetrahedronLett.2002.Vol.43^ 

F (J "Chem Soc.. Perkin Trans. 1. 1989, p. 441^8). Further, compounds having benzophenone in the structure and 
methods for synthesis of the compounds are known [e.g. Japanese Published Une^mined Patent Ap^ication No. 
39968C00V U.S. Patent No. 6,125.007; J. Chem. Soc.. Perkin Trans. 1. 1977. p. 2502-2512; J. Chem. S(«». Pejtan 
T^s 1 19V4 p. 1417-1421: J Chem. Soc. (C). 1971. p. 3899-3902; Tetrahedron Lett. 1981. Vol. 22. p. 267-2701. 
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[0003] Benzoquirwne ansamydn antibiotfes such as GeWanamycin and Herbimydn. and Ra«l'«~' 3re known ^ 
45 comp^nds which Wnd to heat shodc pretein 90 (Hsp90) family proteins (Cell Stress & 9^P^,™"«^;^f 

100-108; J. Med. Chem.. 1999, Vol.. 42. p. 260-266). These compounds are all reported to bind to Hsp90 family ptptKre 
andinhibrtthefundionsofHsp90familyproteins,therebyexhibitingpharmacologiraiacU^ 

Therefore, compounds binding to Hsp90 family proteins are considered to be useful as therapeubc agents for diseases 
assodat^ viith Hsp90 family proteins or proteins to whidi Hsp90 family proteins bind (Hsp90 dient P^^'^ins) 
so [0004] Examples of known HSP90 family proteins indudeHsp90a protein, ^^?P90f PJ^^f S-^P^ ^"5 j^^^^ 

a>harmadology&Therapeutlcs. 1998. Vol.. 79.p. 129-168; MolecularEndocrinotogy.1999. Vol.. 13. p. 1435-1448. etc . ) . 

Disdosure of thie Invention 

55 [0005] Anobjedoflhe presentinvention isto provide Hsp90family protein inhibitors comprising, as ajriadive ingredient. 
L example, a Unzbyl compound or a prodnig thereof..or a pham^ceutically.acceptabte 

or said prodrug, and the fike. 

[0006] The present invention relates to.the following (1) to (31). 
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(1 ) A heat shock protein 90 (Hsp90) family protein inhibitor comprising, as an active ingredient, a benzoyl compound 
represented by general formula (I) : 




[wherein .1 

n representsanlntegerbf 0 to 10; - / ' 

Ri represents a hydrogen atom, hydroxy, cyano, carboxy, nitro, halogen, substituted or unsubstltuted 

lower alkyl. substitutied or unsubstituted lower alkenyl. substituted or unsubstltuted tower alkynyl. 
substituted or unsubstituted lower alkoxy. substituted or unsubstituted cydoalkyl. substituted or un- 
sutistituted lower alkoxycart)6nyl. substituted or unsubstituted lower alkano 
: substituted heterocyclic alkyl, substituted or unsubstituted aryl, substituted or unsubstituted arylsul- 
fonyl. a substituted or unsubstituted heterocyclic group, CONR^R® (wherein R^ and R^. which may 
be the same or different, each represent a hydrogen atom, substituted or unsubstituted lower alkyl. 
substituted or unsubstituted cydoalkyl, substituted or unsubstltuted lower alkanoyl. substituted or 
unsubstituted aryl. a substituted or unsubstituted' heterocyclic grbup. substituted or unsut>stituted 
aralkyl, substituted or unsubstituted heterocydic alkyl. or substituted or unsubstituted aroyi, or R^ and 
R9 form a substituted or unsubstituted heterocyclic gre>up together with the adjacent nitrogen atom) 
or NR^R^io (wherein R^ and R^o have the same meanings as the above R^ and R8,respectiyely); 

r2 represents substituted or unsubstituted lower alkyl. substituted or unsubstituted lower alkenyl. sub- 

stituted or unsubstituted lower alkynyl, suk>stituted or.unsubstituted cydoalkyl, substituted or unsut>- 
strtuted aryl, or a substituted or unsubstituted heterocydic group; 

R3 and R^ which rnay t>e the same or different, each represent a hydrogen atom, substituted or unsubstituted 
lower alkyl. substituted or unsubstituted lower alkenyl. substituted or unsubstituted lower alkanoyl. 
substituted or unsubstituted cydoalkyl, substituted or unsubstituted aralkyl, or substituted or unsutH 
stituted aroyt; and ... 

•R* and R^, which may be the.same or different each represent a hydrogen atorri; hydroxy, hak>gen, cyano, nitro,. 

substituted or unsubstituted lower alkyl, substitajted or unsubstituted lower ailobnyl, substituted or 
unsubstituted lower alkynyl. substituted or unsubstituted lower alkoxy. substituted or unstibstituted 
cydoalkyl. amino, lower alkylamino, di-lower alkylarhino. cartxjxy. substituted or unsubstituted lower 
alkoxycartx>nyl. substituted or unsubstituted lower alkanoyl, substituted or unsubstituted aryloxy, 
substituted or unsubstituted aryl. a substituted or unsubstituied heterocydk: group, sut>stituted or 
unsubstituted aralkyl, or substituted or unsubstituted heterocyclic alkyq or 

a prodrug thereof, or a phanmaceutically acceptable salt of sakl benzoyl compound or said prodrug. 

(2) An Hsp90 family protein Inhibitor comprising, as ah active ingredient a benzoyl compound represented by general 
fonrnula(i): i 
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(wherein n, R^, R2. R3, R^, RS and R^ each have the same meanings as defined above) or a pharmaceutically 
acceptable salt thereof. 

(3) The Hsp90 family protein inhibitor according to fhe above (1) or (2). wherein; R^ is a hydrogen atom, hydroxy, 
cyano, cart>oxy. nitrb, halogen, substituted or unsubstituted lower alkyl. substituted or Unsubstituted lower alkynyl, 
substituted or unsubstituted lower alkoxy, substituted or unsubstituted cycloalkyl. substituted or unsubstituted lower 
alkoxycarbonyl, substituted or unsubstituted lower alkanoyloxy, substituted or unsubstituted heterocyclic alkyi, sub- 
stituted or unsubstituted aryl. substituted or unsubstituted arylsulfonyl, CONR^RS (wherein R^ and RQ each have 
the same meanings as defined above) or NR^R^o (wherein R® and R^o each have the same meanings as defined 
above). . . . . , 

(4) The Hsp90 family protein inhibitor accfording to the above (1) or (2), wherein R^ Js substituted or unsubstituted 
lower alkyI, substituted or unsubstituted lower alkynyl, substituted or unsubstituted lower alkoxy. substituted or 
unsubstituted cycloalkyl. substituted or unsubstituted lower alkoxycarbony I. substituted or unsubstituted heterocyclic 
alkyI, substituted or unsubstituted aryl, CONR^R^ (wherein R^ and R® each have the same meanings as defined 
above) or NRW° (wherein and R''^ each haye the same meanings as defined^ a 

'-(5) The Hsp9Q family protein inhibitor according to the above (1) or (2). wherein Ri is CONR^RQ (wherein R^ and 
R8 each have the same meanings as defined above). 

(6) The Hsp90 family protein inhibitor accondirig to any one of the above, (1) to (5), wherein R^ is substituted* or 
unsubstituted aryl or a substituted or unsubstituted aromatic heterocydic group. 

(7) The Hsp90 family protein inhibitor according to any one of the above (1 ) to (6). wherein R"* is a hydrogen atom, 
hydroxy or halogeri. : 

(8) The Hsp90 family protein inhibitor according to any one,of the above (1) to (7). wlierein R3 and RS, which may 
be the same or different, each are a hydrogen atom, substituted or unsubstituted Jower alkyl, substituted or unsub- 
stituted lower alkenyl. substituted or unsubstituted lower alkanoyl. or substituted or unsut>stituted aroyl. 

(9) The Hsp90 family pinbtein inhibitor according to any one of the ai>ove (1) to (6), wherein R3, R^ and R^ each are 
. a hydrogen atom. . . 

(1 0) the Hsp9p family protein inhibitor according to any one of the above (1 ) to (9), wherein R^ is a hydrogen atom, 
lower alkyl. halogen or aryl. > . . 

(1 1) A benzoyl compound represented by general formula (lA): 




[wherein 

nA represents an integer of 1 to 5; 

RiA represents substituted or unsubstituted lower alkyl, sut>5tituted or unsubstituted tower alkoxy. sub- 

stituted or unsubstituted cydoalkyt, substituted or unsubstituted lower alkoxycartx»nyl. substituted 
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orunsubstltuted heterocyclic alkyi, substituted or unsubstituted aryl, CONR^RS (wherein R^ and R8 
each have the same meanings as defined at>ove) or NR®R^<^ (wherein R® and R^*^ each have th6 
same meanings as defined at>ove); 
. ^2A . represents sut>stituted or unsubstituted aryl or a substituted or-unsut>stltuted aromatic heterocyclic 

5 group: 

R3A and R^a, which may be the same or different each represent a hydrogen atom, substituted or unsubstituted 
lower alkyI, substituted or unsubstituted lower alkenyl. substituted or unsubstituted lower alkanoyl. 
substituted or unsubstituted cycloalkyi, substituted or unsubstituted araikyi, or substituted or urv. 
, substituted aroyl; 

10 R^A represents a hydrogen atom, hydroxy or halogen; and. 

r6A represents a hydrogen atom, halogen, cyano; nitfo. substituted or. unsubstituted tower allcyl. sub-. 

stituted or unsubstituted lower alkenyl, substituted or unsubstituted lower alkynyl. substituted or 
unsubstituted lower alkoxy, substituted or unsubstituted cydoalkyi, amino, lower alkylamino, dH^^ 
■ - eralkylamino, cart>oxy. substituted or unsubstituted lower alkoxycarlxjnyl, substitute 
15 tuted lower alkanoyl, substituted or unsubstituted aryloxy. substituted or unsubstituted aryl, a sub- 

stituted or urisubstltuted heterocyclic group; substituted or unsubstituted aralkyi, or substituted or 
. unsubstituted heterocyclic alkyt; provided that: 

(i) when R3a and R5A each are methyl, R^a and R^ each are a hydrogen atom, and 
-{CH2)nARi'^is 

(a) methoxycarbonylmethyl. 

R2A is not a group selected from the group consisting of 2.4,6-trimethoxy-6-methoxycarbonyr-3-n.itro- 
phenyl, 3-cyan6-2,4.6-trimethoxyphenyl. 5-cyano-2-ethoxy-4.6-dimethoxy-3-nitrophenyl. 
* 2.6-dimethoxyphenyl, 2-chloro-6-methoxyphenyl and 2-^loro-4,6-dioiethoxy-5-methoxycarbonyl- 

3-nltrophenyl., " ■ 

(b) ethoxycarbonylmethy!;\ 

R2A isnot2.4,6-trimethbxy-3-methoxycarbonyl-phenyl. and. 

(c) N.N-dimethylamlnomethyl."^ 
35 r2a is not phenyl; 

(ii) when R^a, r4A rsa and R^a each are a hydrogen atom, and -(CH2)nAR^^ 

(a) 2-(acetoxymethyl) heptyl, 3-oxopentyl or pentyl, 
R2A . is not 6-hydro)^-4-methoxy-3-methoxycartx>nyl-2-pentylphe^^^ 

(b) 3-oxopentyl. . ' 

R2A is not a group selected firom the group consisting of 3-benzyloxycarbonyl-6-hydroxy-4-rhethoxy- 
2-pentylphenyl and 3-carb6xy-6-hydroxy-4-methoxy-2-pentylphenyl. and 

(c) rH>ropyl, 

50 . R2A isnot2.4-dihydroxy-6-[(4-hydroxy-2-oxopyran-6-yl)methyQphenyt: 

fiii) when R^a and R^ each are a hydrogen atom, RSA is methyl, R^a is methoxycarbonyl, and - (CH2)nAR^'^ 
.is pentyl; 

55 r2A is not a group selected from the group consisting of 6^2-<acetoxymethyl)^ 

2.4-dihydroxy-6-pentylphenyl and 2.4-dlhydroxy-6-(3-oxopentyl)phenyl; 

(iv) when R^a and R^a each are benzyl, R^ and R^ each are a hydrogen atom, and -{CH2)nAR^'^ »s 3-oxopentyt. 
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R2A is not a group selected from the group consisting of 6-benzyloxy-4-methoxy-3-methoxyca rtx>nyl-2-penty I- 
phenyl and 6-benzyloxy-3>benzyloxycart>onyM-methoxy-2-pentylphenyl; 

(v) when R3A \s benzyl, R^a is a hydrogen atom, RSa is methyl, - (CHj) nA^^^ is pentyl, and Is methoxycarbonyl 
or benzyloxycarbonyl, 

r2a . is not 2,4-bls(benzyloxy)-6-(3K>xopentyl) -phenyl; . 

(vi) when R^a and R^a each are a hydrogen atom. RSA is methyl, - (CH2)naR'»A is pehtyl. and R^^ Is carboxy or 
benzyloxycarbonyl, 

R2A Is not 2,4-dihydroxy^-(3-oxopentyl)phenyl; and ^ • 

(vli) when R^^, r4A and R6a each are a hydrogen atom. R^a is ri-propyl. and {CH^fj^R^^ is 5- (1. 1-dimethyl- 
propyl) - 4- (2-hydrobenzotriazol-2-yl)-2-hydroxyphehylmethyl, 

r2A isnotphenyQ 

or a pharmaceutically accidptabfe salt';thereof. 

(12) The benzoyl compound according to the above (11), wherein R2a |s a substituted or unsubstltuted aromatic 
heterocyclic group, substituted aryt having 1 to 3 substltuents. or aryl, or a pharmaceutlcalty acceptable salt thereof. 

(13) The benzoyl compound according to the above (1 1) or (12). wherein R^ and RSA which may be the same or 
different, each are a hydrogen atom, substituted or unsubstituted lower alkyl. substituted or unsubstltuted lower 
alkanoyl. substituted or unsubstituted aroyi, or substituted or unsubstituted lower alkenyl, or a pharmaceuticaily 
acceptable salt thereof . 

(14) The benzoyl compound acconJing to the above (1 1) or (12). wherein r3a, r4a and RSa each are a hydrogen 
atom, or a pharmaceuticaily acceptable salt thereof. 

(15) The benzoyl compound acconJing to any one of ttie above (1 1 ) to (14), wherein R^A is CONR7R8 (wherein 
and Jf^ each have the same meanings as defined above), or a pharmaceuticaily acceptable salt tiiereof. 

(16) the benzoyl compound according to any one of the above (1 1) to (15), wherein R®^ Is a hydrogen atom, lower 
alkyl, halogen or aryl. or a pharmaceuticaily acceptal)le salt tiiereof. 

(1.7) A pharmaceutical composition comprising, as an active ingredient, the benzoyl compound according to any 
one of the above (1 1) to (16) or a prodrug thereof, or a pharmaceuticaily acceptable salt of said benzoyl compound 
or said prodrug. 

(18) A pharmaceutical composition comprising, as an active ingredient, the benzoyl compound according to any 
onie of the above (11) to (16) or a pharmaceuticaily. acceptable salt thereof. 

(19) An Hsp90 family protein inhibitor comprising, as an active ingredient, the benzoyl compound according to any 
one of the above (1 1) to (16) or a prodrug thereof, or a pharmaceuticaily acceptable salt of said benzoyl compound 
or said prodrug. 

(20) An Hsp90 family protein inhit)itor cornprising. as an active ingredient, the benzoyl compound according to any 
one of the above (1 1 ) to (1 6) or a pharmaceuticaily acceptable salt thereof. 

(21) A tiierapeutic agent for a disease associated with an Hsp90 family protein or a protein to which ah Hsp90 family 
protein binds (HspSO client protein) comprising, as an active ingredient, the benzoyl compound according to any.one 
of the above (1.1 ) to (1 6) or a prodrug thereof^ or a pharmaceuticaily acceptable salt of said benzoyl compound or 
said prodrug. 

(22) A therapeutic agent for diseases associated with an Hsp90 family protein or a protein to which an Hsp90 family 
protein binds (Hsp90 dient protein) comprising, as ah active ingredient, the benzoyl compound according to any 
one of the above (1 1) to (16) or a pharmaceuticaily acceptable salt thereof. 

(23) An anti-tumor agerit' comprising, as an active ingredient, the berizoyi compound accordinig to any one of the 
above (11) to (16) or a prodrug thereof, or a pharrhaceutically acceptable salt of said benzoyl compound or said 
prodrug. 

(24) An antitumor agent comprising, as an active ingredient, tifie benzoyl oom|X)und according to arty one of the 
above(ll) to (16) or a pharmaceuticaily acceptable salt thereof. . . 

(25) A method of inhibiting a heat shock protein 90 (Hsp90) family protein/which comprises administering an effective 
amount of a benzoyl compound represented by general formula (I): 

« ■ 
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(wherein n, Rl. R2. R3 Rf, R5 and R6 each have the same meanings as defined above) or a prodmg thereof, or a 
phanraceutlcaliy acceptable salt of said benzoyl compound d^^ 

:(26) A method of treating a disease associated with an Hsp90 family protein or a protein to which an Hsp90 family 
protein binds (Hsp90 ciient protein); which comprises administering an effective amount of the benzoyl compound 
according to any one.of the above (11) to (16) or a prodrug thereof, or a pharmaceutically acceptable salt of said 
benzoyl compound or said prodrug. ^ . . 

(27) A method of treating malignant tumors, which comprises administering an effective amount of the benzoyl 
compound according to any one of the above (11) to (16) or a prodmg thereof, or a phamiaceutically acceptable 
salt of said benzoyl compound or said prodrug. 

(28) Use of a benzoyl compound represented by general fonnula (I): ^ 



if 

0) 



(wherein n, R^, R^, R^, R4, RS and R^ each have the same meanings as defined above) or a prodrug thereof, or a 
pharmaceutically acceptable salt of said benzoyl compound or said prodrug for the manufacture of a heat shock 
protein 9b (Hsp90) family protein Inhibitor, . 

(29) Use of the benzoyl compound appording to any one of the above (11) to (16) or a prodrug thereof, or a 
.40 pharmaceutically acceptable salt of said benzoyl compound or said prodnjgfoVv the nianuf^^ 

protein inhibitor. 

(30) Use of the benzoyl compound according to any one of the at»ove (11) to (16) or a prodrug thereof, or a 
phamiaceutically acceptable salt of said benzoyl compound or said prodrug for, the manufacture of a therapeutic 
agent for diseases assodatekJ with an Hsp90 family protein or a protein td.which an Hsp90 family protein binds 

45 (Hsp90 client protein). 

(31) Use of the benzoyl compourKJ according to any one of the above (11) to (16) or a prodrug thereof, or a 
pharmaceutically acceptable salt of said benzoyl compound orsald-prodrug for the manufacture of an anti-tumor 



so [0007] In the definitions of the groups in general fomnula (I) or (lA): . 

Examples of the tower alkyi moiety of the tower alkyl, tower alkoxy. h>wer alkoxycarbonyl^ lower alkylamino and 
di-lower alkylamino include straight-chain or branched alkyl groups having 1 to 8 carix)n atoms, such as methyl, 
ethyl, propyl. Isopropyl. butyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl and octyl. The two lower 
55 alkyl moieties of the di-lower alkylamino may be the same or different 

Examples of the lower alkenyl include straight-chain or branched alkenyl group^ having 2 to 8 carbon atoms, such 
as vinyl, allyl, 1-propenyl, mettiacryl, crotyl, 1-butenyl, 3-butenyl, 2-pentenyl, 4-pentenyl, 2-hexenyl. 5-hexenyI. 2-hep- 
tenyl and 2-octenyt. 
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Examples of the lower alkynyl include straight-chain or branched alkynyl groups having 2 to 8 carbon atoms/ such 
as ethynyl, propynyl, butynyl, pentynyl. hexynyl, heptynyl and octynyl. 

Examples of the lower alkanoyi moiety of the lower alkanoyi and lower alkanoyloxy include straight-chain or branched 
alkanoyl groups having 1 to 7 carbon atoms, such as fomnyl, acetyl, propionyli butyryl. Isobutyiyl. valeryl, isovaleryl, 
pivaloyi, hexanoyi and heptanoyl. 

Examples of the cycloalkyi include cycloalkyi groups having 3 to 8 . carbon atoms, such as cyclopropyl, cyclobutyl. 
cyclopentyl, cydohexyl, cycloheptyl and cyclooctyl. 

Examples of the aryl moiety of the aryl. arylsulfonyl. aryloxy and aroyi include monocyclic, bicyclic or tricyclic aryl 
- ' groups having 6 to 1 4 carbon atoms, such as phenyl, iridenyi. naphthyl and anthryl. 
Examples of the aralkyi include aralkyi groups haying 7 to 15 carbon atoms, such as benzyl, phenethyl. benzhydryl 
and naphthylmethyl. 

Examples of the aromatic heterocyclic group include 5- or 6-membered monocydic aromatic heterocydic groups 
containing at least one atom selected from a riitrogen atom, ari oxygen atom and a sulfur atom, and bicydic or 
. tricydic condensed-ring aromatic heterocydic groups containing at least one atom selected from a nitrogen atom, 
an oxygen atom and a sulftir atom in which 3- to 8-membered rings are condensed, such as pyridyl. pyraanyl, 
: pyrimidinyl. pyridazinyl. quinolinyl.* isoqulnplinyl. phthalazinyl. quinazolinyl. quinoxalinyi, naphthyridinyt. dnnollnyl, . 
pyri^olyl. pyrazolyl. imidazolyl. triazolyl. tetrazolyl. thienyl. furyi, thiazolyl, oxazolyl, Inddlyl, indazolyl..benzimldazolyl. 
benzotriazdyl, benzothiazolyl, benzoxazolyl, purinyl and benzodioxolanyl. ^ ^ / ^ - : - 

Examples of the heterocyclic group moiety of the heterocyclic group and heterocydic alkyi indude groups described 
: . in the aboVe definition of the aromatic heterocydic group and also alicydic heterocydic groups. Examples of the 
alicydic heterocydic group Indude 5- or 6-membered rhonocyclic iallcydic heterocydic groups containing at least 
one atom selected from a nitrogen atom, an oxygen atom and a sulfur atom, and bicydic or tricydic condensed-ring 
alicydic heterocydic groups containing at least one atom selected from a nitrogen atom, an oxygen atom and a 
sulfur atom in which 3- to 8-membered rings are condensed, such as py^■olidiny^, piperidino. piperazinyl. piperazinyl, 
morpholino. morpholinyl. thiomorpholino. thiomorpholinyl. homoplperidino. homopiperazinyl. homopiperazinyl, tet- 
rahydropyridinyl, tetrahydroqulnolinyl. tetrahydrolsoqulnollnyl. tetrahydrofuranyl. tetrahydropyranyl, dihydrobenzo- 
fuinanyl, oxopiperazinyl and 2-oxopyiTolidinyl. . '.. 

Examples of the heterocyclic group fonned together with the adjacent nitrogen atorn Indude 5- or 6-membered 
monocydic heterocyclic groups containing at least one nitrogen atom (the monocydic heterocydic groups may also 
contain another nitrogen atom, an oxygen atom or a sulfur atom); and bicydic or tricydic condensed-ring heterocydic 
groups containing at least one nitrogen atom in which 3- to 8-membered rings are condensed (the condensed-ring 
heterocydic groups may also contain another nitrogen atom, an oxygen atom or a sulfur aitom). such as pynnolidinyl, 
piperidino, piperazinyl, morpholino. thionnorpholino. homopipericfino, homopiperazinyl, tetrahydrppyridinyl, tetrahy- 
droquinoiinyl, tetiahydroisoquinolinyl. oxopiperazinyliahd 2-oxopynrolidinyl. ; 

[0008] The alkylene moiety of the heterocydic alkyI has the same meaning as a group produced by removing one 

hydrogen atom from; the above-described lower alky I. 

[0009] The halogen means fluorine, chlorine, bromine and iodine atoms. 

[OOlO] Examples of the substituents (A) in the substituted lower alkyI, the substituted lower alkoxy, the substituted 
lower alkoxycarbonyl. the substituted lower alkenyl ahd ttie substituted k>\ver alkynyl indude 1 to 3 subslitiients whiqh 
are the same or different such as hydroxy, oxo. cyano. nitro. cartx>xy. amino, halogeni substituted or unsubstituted 
lower alkoxy, cydoalkyl. lower alkanoyi. lower alkoxycarbonyl. lower alkylamino and dl-lower alkylamino. The position 
(s) to be substituted by the substituerit(s) Is/are not particularty limited. The halogen, the lower alkoxy. the cydoalkyl, 
the lower alkanoyi; the kjwer alkoxycartxmyl, the tower alkylamino. and the di-tower alkylamino described as examples 
of substituents (A) each havotiie same meanings as defined above. Examples of the substituents in the substituted 
lower alkoxy described as an example of substituent (A) indude 1 to 3 substituents v/hich are ttie same or different 
such as hydroxy and halogen, and the halogen has the same meaning as defiried above. . - . ' 
[001 i] Examples of substituents (B) in the substituted lower alkanoyi. the substituted lower alkanoyloxy. the substituted 
cydoalkyl. ttie substituted aryl. the substituted arylsulfonyl. the substituted'aryioxy. the substituted aralkyi. the substituted 
aroyl. the substituted heterocydic alkyI, the substituted heterocydic group, the substituted aromatic heterocydic group 
and the substitute heterocydic group formed together witii the adjacent nitrogen atom indude 1 to 3 substituents which 
are ttie same or different, such as hydroxy, halogen, nitro. cyano. amino, cartx>xy. carbamoyl, substituted or unsubstituti^ 
lower alkyl. substituted or unsubstituted lower alkoxy. aralkyloxy. lower alkylsulfonyl. lower alkyteulfanyl, cydoalkyl. lower 
alkoxycarJx>nyl. lower alkylamino. di-tower alkylamino, lower alkanoyi. a heterocydic group, substituted or unsubstituted 
aryl. substituted or unsubstituted heterocydic aikytoxy. and substituted or unsutetituted heterocydic carbonyialkyl.oxy. 
The position(s) to be substituted by substituent(s) is/are not particularty limited. The halogen, the lower alkyl, the lower 
alkoxy, tine cydoalkyl. the lower alkoxycarbonyl, the lower alkylamino. the di-lower alkylamino. the. lower alkanoyi. the 
heterocydto group and the aryl described as examples of sutwtituents (B) each have the same meanings as defined 
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above; the lower alkyi moiety of the lower alkylsulfonyt and lower alkylsulfanyl has the same meaning as the al)ove-de- 
scrit>ed lower alkyI; the aralkyl moiety of the aralkyloxy has the same meaning as the above-described aralkyl; and the 
heterocyclic group moiety and the alkylene of the heterocyclic alkytoxy and heterocyclic carbonylalkyloxy, respectively, 
have the same meanings as the alx)ve-described heterocyclic group and the group produced by removing a hydrogen 

5 atom from the above-described lower alkyl. Examples of the substituents in the substituted k>wer alkyl. the substituted 
lower alkoxy and the substituted aryl described as examples of substituents (B) include 1 to 3 substifeients which are 
^ the same or different, such as hydroxy, halogen, lower alkoxy, cyano. lower alkylamino and di-lower alkylamino. Herein, 
the halogen, the lower alkoxy, the lower alkylamino and the dirlower alkylamino each have the same meanings as defined 
above. Examples of the substituents in the substituted heterocyclic alkylpxy and the. substituted heterocyclic carbony- 

10 lalkyloxy described as examples of substituents (B) include 1 to 3 substituents which are the same or different, such as 
hydroxy, halogen, lower alkyl, lower alkoxy and a heterocydic group. Herein, the halogen, the lower alkyl, the lower 
alkoxy and the heterocyclic group each have the same nrieanings as defined above: 

[0012] . /Hereinafter, the compounds represented by general fomnula (I) are referred to as Compounds (I), and the same 
ajjplles to compounds of dther formula numbers; 
15 [0013] The prodrugs iDf Compounds (I) include compounds which are converted iir vivo, for example^ by various 
mechanisms such as hydrolysis in blood to form Compounds (I) of the present invention, and the like. Such compounds 
can be specified by techniques well known in the art (e.g. J. Med. Chem., 1997. Vol. 40. p. 2011-2016; Drug Dev. Res.. 
1995. Vol. 34. p. 220-230; Advances in Dnjg Res., 1984, Vol. 13. p. 224-331- Bundgaard. Design of Prodrugs, 1985, 
Elsevier Press and the like). 

20 [0014] Specifically, when Compound (1) has carboxy in its structure, examples of prodrugs of Compound (I) include 
compounds in which the hydrogen atom of saW carboxy is substituted by a group selected from tower alkyl. lower 
' alkanoyloxyalkyi [e.g. lower alkahoyloxymethyl. 1 -(lower alkanoyloxy) ethyl and 1 -methyl- 1 -(lower alkanoyloxy)ethyq, 
lower alkoxycarbonyloxyalkyi (e.g. lower alkoxycarbonyloxymethyl. 1-(lower alkoxycarbonyloxy)ethyl. and 1-methyl- 
1 -(lower alkoxycarbony1oxy)ethyl]. N-(loweralkoxycarl>bhyl)aminoalkyl {e.g. N-(lower alkoxycarbohyl)aminoririethyl and 

25 l-[N-(lower alkoxycarix)nyl)amino]ethyl}, 3-^phthaIidyl. 4-crbtonolactonyl, Y-butyrolacton-4-yl, di-lower aikylaminoalkyl. 
carbamoylalkyi, di-lower alkylcarbamoylalkyl. pipeHdinoalkyl. pyrrolidlnoalkyi, morpholinpaikyi and the like. 
[001 5] Also; when Compound (I) has; alcpliolic hydroxy in itis structure, examples of prodrugs of Compound (1) indude , 
compounds in vvhich the hydrogen atom of said hydroxy is substitiited'by a group selected from lower alkartoyloxyalkyl, 
1-(lower alkanoyloxy) ethyl, 1-methyl-1 -(lower alkanoyloxy)ethyl. lower alkoxycarbonyloxyalkyi, N-tower alkoxycarbo- 

30 nyiaminoalkyi, sucdnoyl. lower alkanoyi, a-amino lower alkanoyi and the like. 

[001 6] Also, when Compound (I) has amino in its structure, examples of prodrugs of Compound (I) include compounds 
in which one or two hydrogen atoms of said amino are substituted by a group selected from lower alkyicarbonyt. lower 
alkoxycarbonyl, lower alkytcarbamoyl. dWower alkylcarbamoyi and the like. 

[00171 The lower alkyl moiety of the above-described lower alkyl, lower alkoxycariDonyloxyalkyi. lower ailkoxycarbo- 
35 nyloxymethyl, 1-{lower alkoxycarit)onyl6xy) ethyl. 1-methyl-1^(lower alkoxycaii)onyloxy)ethyl. N-(lower allcoxycarbonyl) 
aminoalkyl. N-(lower alkoxycarbonyl)aminomethyl. 1- [N- (lower alkoxycariaonyl) amino]ethyl. di-lower aikylaminoalkyl, 
di-lower alkylcarbamoylalkyl. lower alkoxycarbonytoxymethyl, N-loweralkoxycartx)nylaminomethyt, lower alkylcarbonyl, 
lower alkoxycarbonyl, lower alkylcarbamoyi and di-lower all«ylcarbamoyl has the same njeaning as the above-descnT>ed 
lower alkyl. The two lower alkyi moieties of the di-lower aikyUiminoalkyl j dHower alkylcarbamoylalkyl and di-lower alkyl- 
40 carbamoyl may be the same or different. ' . . ^ 

[0018] Also.thejoweralkanoylmoietyoftheabove-describedloweralkanoytoxyalkyl.loweralkan 1-{low- 
er alkanoyloxy)ethyl. 1-methyH-(lower alkanoyloxy)ethyl. lower alkanoyi and a -amino lower alkanoyi has the same 
meaning as the above-descril)ed lower alkanoyi. 

[0019] Also,thealkylerienrK)iety6ftheabove-describedloweraikanoyl6^^ 
45 , alkoxycart>onyl)aminoalky1, di-lower aikylaminoalkyl, carbamoylalkyi. di-lower alkylcariaamoylalkyl; piperldinoalkyi, pyr- 
rolidinoalkyl and morpholinoalkyi has the same meaning as the group produced by removing a hydrogen atom firom the 
above-describedlQwer alkyl. 

[0020] These prodrugs of Compounds (I) can be prepared from Compounds (I) according to. for example, the methods 
described in J W- Greene, Protective Groups in Organic Synthesis, third edition, John Wiley & Sons Inc. (1999). or 

50 methods similar thereto. . 

[0021] The phannaceuticalty acceptable salts of Compounds (I) or prodrugs thereof indude phanmaceutically accept- 
able acid addition salts, metal salts, ammonium salts, brgank: amine addition salts and amino add addition salts. 
[0022] Examples of the pharmaceutically acceptable add addition salts of Compounds (I) or prodrugs tiiereof indude 
inorganic add addition salts such as hydrochloride, sulfate, nitrate and phosphate, and organic add addition sate such 

55 as acetate, maleate. fumarate and citrate. Examples of the phamiaceutically acceptable metal salts indude alkiali metal 
salts such as sodium salt and potassium salt, alkaline eartti metal salts such as magnesium salt and caldum salt, 
aluminum salt and zinc salt Examples of the pharmaceutically acceptable ammonium, salts include ammonium and 
tetrametttylammonium. Examples of ttie phanmaceutically acceptable organic amine addition salts indude an addition 
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salt of morpholine or piperidine. Examples of the pharmaceutically acceptable amino acid addition salts include an 
addition salt of glycine, phenylalanine, lysine, aspartic acid or glutamic add. 

[0023] The term "inhibition of Hsp90 family protein" refers to inhibition of the binding of Hsp90 family protein to a 
protein to which H$p90 family protein binds (Hsp90 client protein). 

[0024] Examples of Hsp90 family proteins include Hsp90a protein, Hsp90p protein, grp94 and hspTS/TRAPI . 
[0025] The proteins to which Hsp90 family proteins bind include any proteins to which Hsp90 family proteins bind, for 
example. EGFR. Erb-B2, Bcr-AbI, src. raf-1. AKT. Flt-3. PLK. Weel. FAK. cMET. hTERT. HIF1-a, mutant p53. estrogen 
receptors and androgen receptors (Expert Opinion on Biological Therapy. 2002, Vol. 2. p. 3-24).. 
[0026] The processes for preparing Compounds (I) are described below. 

[0027] In the processes shown below, when the defined groups undergo chianges under the reaction conditions, or 
are not suitable to carry out the processes, prbdubtion can be easily performed by applying means generally used in. 
synthetic organic chemistry, such as protection of functional groups, removal of protecting groups and the like [e.g. T.W. 
Greene, Protective Groups in Organic Synthesis, third edition. John Wiley & Sons Inc. (1999)]. If necessary, the onder 
of reaction steps such as introduction of a substltuent may be changed. . 

[0028] • Compounds (I) can be obtained, for exanriple, according to Production Processes 1 to 4 shown: below: 
Production Process 1: 

[0029] Compound (I) can be produced, for example, according to the following step. 




. (wherein to R® and n each have the^same meanings as defined above; and X represents hydroxy or halogen,* and 
said halogen has the same meaning as defined above) 

(Stepi). .■ . . \. .r . ; [ V , \ . * • - . - 

[0030] Compouhd.(l) can be obtained by reacting Compound (lla) with.l. to lO^equrvalents of Compdund .(lll) in^ah 
inert solvent in the presence of an add. 

[0031] . Examples of the add indude organic adds such as acetic add and trifluoroacetic add. and Lewis adds such 
as aluminum trichloride and titanium tetrachloride. The acid Is preferably used in an amount of 1 to 50 equivalents based 
on Compound (I I a). . ' • ' 

[0032] Examples of the inert solvent indude dichloromethane and chlbrofonn, but acetic add. trifludfoacetic acid or* 
the like may also be used as the solvent ' 

[0033] the reaction is generally carried out at a temperature between -50'C and the Ix^iling point of the solvent used 
for 5 minutes to 24 hours. The reaction can be accelerated by adding 1 to 1 0 equivalents of acetic anhydride, trifluoroacetic 
anhydride or the like. . . - . * 

[0034] Compound (lla). which is a raw material, can be obtained according to a known method [e.g. R:C, Larock, 
Comprehensive Organic Transformations, second edition, John Wiley & Sons Inq. (1999)] or methods similar thereto. 
[0035] Compound (111), which is a raw matenal, can be obtained as a commerdally available product or according to 
a known method [e.g. R.C. Larock, Comprehensive Organic Transfonmatioris, second edttk>n. John Wiley & Sons Ina 
(1999)] or methods similar thereto. 

[0036] It is also possible to prepare Compound (lla-ii). i.e. CompourKJ (lla) in which R6 is R^a (wherein R^^ represents 
substituted or unsul>stituted lower alkanoyi, suk>stituted or unsubstituted lower alkenyi. substituted or unsul>stituted lower 
atkynyl, substituted or unsubstituted aryl, or a substituted or unsubstituted aromatic heterocycfic group in the definition 
of R^, from Compound (lla-i). Le. Compound (lla) in which R^ is a hydrogen atom, according to a method simflar to 
Production Process 6 described below. 



10 



EP1 642 880Ai 



[0037] It is also possible to obtain Compound (lla-iv). Le. Compound (lla) in which is ethyl, by preparing Compound 
(lla-ifi). i.e. Compound (lla) in which is acetyl, from Compound (lla-i). i.e. Compound (lla) in which is a hydrogen 
atom, according to a method similar to the above Production Process 1 , and then treating the resulting Compound (lla-iii) 
with triethylsilane or the like in trifluoroacettc acid or the like. 

Production Process 2: 

[0038] compound (I) can also be produced, for example, according to the following steps. 



10 . 



15 



20 




(wherein R"" to R^ and n each have the same meanings as defined above; and.Y represents halogen, and said halogen 
has the same meaning as defined above) 

25 (Step 2-1) 

[0039] Compound (V) can t>e obtained by treating Compound (lib) with 1 to 5 equivalents of a strong base such as 
n-butyllithium in an inert solvent and then reacting the resulting compound with Compound (1^^^ 
[0040] Examplesoftheinert solvent include diethyl ether and tetrahydrofuran. 
30 [0041] The reaction is generally carried out at a temperature between -78'C and 30**C for 5 minutes to 24 hours. 

[0042] Compound (lib), which is a raw material, can be obtained as a commercially available product or according to 
a known method [e.g. R.C.:.Larock, Comprehens'rve Organic Transformations, second edition, John VViley & Sons Inc. 
(1999)1 or methods similar theineto. Compound (lib) can also be produced, for exanfiple, accordirig to the following step. 



35 



40 



45 



SO 



55 




(CH2)„R^ 



Step 2-3 




(wherein R\ R^ to R^. n and Y each have the same meanings as defined above) 

[0043] ' Compound (lib) can be obtained by treating Compound (lla) with 1 to 2 equivalents of a correspondirig halo- 
gerrating agent such as N-bromosucdnimide. N-chlorosucdnimkle. chlorine, bromine or iodine iri an inert solyeint 
[0044] Examples of the inert solvent include dichloromethane. chlorofonn and N,N-dimethylformamide. 
[0045] The reaction is generally carried out at a temperaKire between 0°C and 50X for 5 minutes to 24 ho - 

(Step 2-2) 

[0046] Compound (I) can be obtained by treating Compound (V) with 1 to 10 equivalents of an oxidizing agent in an 
inert solvent Examples erf the owdizirig agent include chrornic add, manganese dioxide, pyridinium dichromate (PDC) 
and 1-hydrDxy-1.2-benziodoxol-3(1H)-one 1-oxide (IBX). This reaction may also be carried out In the presence of mo- 
lecular sieves. . 

[0047] Examples of the inert solveifit include dlchlororhethane, chloroform, acetone, ethyl acetate and dimethyl sul- 
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foxide. . ^ 

[0048] The reaction is generally carried out at a temperature between O'C and the boiling point- of the solvent used 
for 5 minutes to 24 hours. 

Production Process 3: 

[0049] Compound (la), i.e. Compound (I) In which R'' is CONR^R^, can also be produced according to the following 
process. 



IS 



20 



25 



30 



35 



40 



45 



50 



'55 




(CH2)„C02H 



hnr'r' 

Step 3 




(CHJnCONR^R" 



(wherein R2 to R^ arid n each have the samei meanings as defined atx>ve) 

(Step3) ' ■ 

[0050] Compound (la) can be obtained by condensation reaction of Compound (VI) and Compound (Vll). 
[0051] For example. Compound (la) can be obtained by reacting Compound (VI) with Compound (Vll) in a solvent in • 
the presence of an activator sucii as l-hydroxybenzotriazole or N^hydroxysuccinlmide and a condensing agent If nec- 
essary. 1 to 20 equivalents of a t>ase may be added thereto when the reaction is' carried out. In general, the condensing 
agent, the activator and Compound (Vll) are used in an amount of 1 to 20 equivalents based on Compound (Vl). and 
the reaction is canied out at a temperature between -20"C and the boiling point of the solvent used for 1 minute to 24 hours. 
[0052] Examples of the solvent include haldgenated hydrocarbons such as dichloromethane and chloroform; esters 
, such, as methyl acetate, ethyl acetate and isobuty! acetate; ethers such as ether, tetrahydrofuran and 1,4-dioxane; 
aromatic hydrocarbons such as benzene and toluene, acetonitriiei N,N-dinfiethylforrnamide; N-methylpiperidone; and 
mixtures thereof. 

[0053] Examples ofthe condensing agent Include dicydbhexylcarbodiimide. 1-(3-dimethylaminopropyl)-3-ethylcarbo- 
dlimide hydrochloride, polymer-bound 1-(3-dimethylaminppropyl)-^thylcart>odiimide and triphenylphosphine oxide tri- 
fluoromethanesulfonic anhydride. 

[0054] Examples of the base Include alkylamines such as triethylamine. diisopropyl ethylamine and N-methylmorpho- 
line; pyridines such as pyridine, lutidine, ooilidine and 4-dimethylaminopyridine; alkali metal caitenates such as potassium 
carbonate and sodium hydrogencart>6nate; and alkali metal hydroxides such as potassium hydroxide, sodium hydrosidde 
and lithium hydroxide. 

[0055] Prior to use in the reaction. Compound (VI) may be treated with the activator, or the cart>oxyl group of Compound 
(VI) may be converted to a highly reactive group such as chlorocart>onyl, bromocartx>nyl, p-nrtrophenoxycartjonyl, peirV- 
. tafluofophenoxycarbohyl or pehtafluorothjophenoxycart>onyt according to an ordinary method. \ . 

[0056] Compound (VI), which is a raw material, can be obtained according to Production Process 1 , Production Process 
2. a known method (e.g. J. Am. Chem. Soc., 1971. Vol. 93; p. 6708-6709) or methods similar thereto. Compound (VII), 
which is a raw.material, can be obtained as a commercially available product, or according to a known method {e.g. 
R.C. Larock. Comprehensive Organic Transformations, second editloh,. John Wiley & Sons Ina (1999)] or methods 
similar thereto. • . * . ' . 

Production Process 4: • 

[0057] Compound (Ic). in whi<^ R^ and RS each are a hydn^gen atom, can also be produced from Compound (lb), m 
which R3 is R^ (wherein has the same meaning as the.above-described R^ except a hydrogen atom is excluded) 
and R5 Is RSa (wherein R^a has the same meaning as ttm above-described except a hydrogen atom is excluded), 
: according to the following step. ^ 
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(wherein R'*rR^. RH R^ R5a. R6 and n each ha 

' (Step4) - , :v •- 

[0058] Compound (Ic) can be obtained by treating Compound (lb) with a Lewis acid such as boron tribromide, boron 
trichloride, boron trifiuoride. aluminum trichloride, titanium tetrachloride or a complex thereof in an inert solvent such as 
dichloromethane. In general, the Lewis acid is used in an amount of 1 to 20 equivalents based on Compound (lb), and 
the reaction is canied out at a temperature between -78'C and the boiling point of the s^ 
20 .[0059] When the starting compound is Compound (Ibri), i.e. Compound (lb) in which R^a and R^ each are ally!, 
- Compound (Ic) can also be obtained by treating Compound (Ib-i) with a nucjeophilic reiagent, for example, a combination 
of a palladium complex such as bis(triphenylphosphine)palladium (II) dichloride and a fomiate such as ammonium 
formate, a typical metal hydride such as tributyltin hydride, a secondary amine such as morpholine, or an active methylene 
compound such as dimedone, in an inert solvent. 
25 [0060] Examples of the inert solvent include tetrahydrofuran, acetic acid and 1 ,4Klioxane;. 
- . . [0061] ^Thesereacfions are generally carried out at a tem^ 
the solvent used for 1 minute to 24 hours. 

[0062] Compound (Ic) can also be obtained by ti-eating Compound (Ib-i) with palladium (II) acetate in the presence or 
absence of a ligand such as triphenylphosphine, or with a palladium complex such as tetrakis triphenylphosphine pal- 
30 ladium (II). selenium dioxide or the like, in an organic acid such as acetic acid or formic acid or in a mixed solvent of an 
organic acid and tetrahydrofuran. 

[0063] These reactions are generally carried out at a temperature between room temperature and the boiling point of 

the solvent used for 1 minute to 24 hours!. 
^ [0064] When the starting compound is Compound (Ib-ii), i.e. Compound (ib) in which R^ and each ?ire meth^ 
.35 oxymethyl. Compound (Ic) can also be obtained by treating Compound (Ib-ii) with an acid such as hydrochlorfc add or 
. T * ■ ' acetic acid in a solvent . 

[0065] Examples of the solvent include protic isolvents such: as water, methanol and isopropyl alcohol, and mixed 

V solvents of a protic soh^ent 

[0066] These reactions are generally oarried.out at a temperature between O^'C and the boiling point of the sotyent 
40 used for 5 minutes to 24 hours. 

V [0067] When R^ and R^ in Compound (Ib) are different frorh each other, the desired Compound (Ic) can be obtained 
by appropriately combining the above processes. Compound (Id), .i.e. Compound (I) in which either R^ or R^ is a hydrogen 

. atom, can be obtained from Compound (lb) acoirdlng to the above process 
. .. . .'.4^-. used, the reaction temperature^ 

45 [0068] c6mpound(lb),whichisarawnrtaterial,canbeobtaiheda^ 

2. a known method [e.g. R.C. Larock, Corhprehensive Organic Transfonmations, second edition, John Wiley & Sons Ina 
(1999)1 or a method similar thereto. , • . - 

. Production Process 5: 

50 . . ' • . ." ' ' • ' . . ■ " . . • 

[0069]. Compound (lla-v). i.e. Compound (lla) used as a starting compound in Production Process 1 or-2 in which R^ 
is substituted or unsubstituted lower aikoxy, can also be produped accord^ 
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5 




(wherein to and n each have the same meanings as defined above; Y** has the same meaning as the above-de- 
scribed Y; R represents substituted or unsubstituted lower alkyl; and R^^ represents substituted or unsubstituted lower 
^Ikoxy, wherein the lower alkyl and the lower alkoxy each have the same meanings as defined above, and the substit- 
15 uents in the substituted lower alkyl and substituted lower alkoxy have the same meanings as the above-described 
substituent in the substituted lower alkyl) - 

(Step 5-1) . • \. "■ - ..;-^"v:v- 

20 [0070] Compound (IX) can be obtained by treating Compound (VIII) vyith 1 to 5 equivalents of a reducing agent such 
. ; as isbbutyl aluminum hydride or lithium aluminum hydride in an inert so 

[dOTIJ Examples of the inert solvent indude tetrahydrofiiran. toluene and dichloromethane. 

[0072] - The reaction is generally carried out at a temperature between -78X and the boiling point of the solvent used 
for 5 minutes to 24 hours. 

25 [0073] The starting Compound (VIII) can be obtained according to ProducOon Process 1, Production Process 2, a 
known method [e.g. R:C. Larock, Comprehensive Organte Transfbnnatktns. second edition, John Wiley & Sons Inc. 
(1999)] or a method similar thereto. 

(Step5-2) 

30 " • . ■ . . 

[0074] Compound (IIA-V) can be obtained by treating Compound (IX) with 1 to 5 equivalents of sodium hydrideorthe 
Jike in an inert solvent and then reacting the resulting compound with 1 to 5 equivalents of Compound (X). . 

[0075] Examples of the inert solvent include tetrahydrofurari. dichtoromethane and N.N-dimethylformamkle. 

[0076] The reaction is generally carried out at a temperature between O'^C and the boili^^ 
35 * for 5 minutes to 24. hours. 

. Production Process 6: • r - : . / - 

[0077] Compound (If), i.e. Compound (I) in which R^ is halogen, or Compound (Ig), i.e. Compound (I) In which R^ is 
^ R^ (wherein R^a has the same meaning as defined above), can also be produced according to the following process. 




(wherein R^ to RS R6a and n each have the same meanings as defined atKjve: V^has the same meaning as the 
above-described Y; and R^a represents lower alkyl, wherein the lower alkyl has the same meaning as defined above) 

55 • • . ' ' ' 

(Step 6-1) 



[0078] Compound (10 can be obtained by treating Compound (le) with 1 to 2 equivalents of a con-esponding halogen- 



14 



EP 1 642 880 A1 



ating agent such as N-bromosucctnimide. N-chlorosucdnimide. chlorine, bromine or iodine in an inert sofvent. 
[0079] Examples of the inert solvent include dichloromethane. chloroform and N,N-dimethylfomiamide. 
[0080] The reaction is generally carried out at a temperature between O'C and 50'C for 5 minutes to 24 hours. 
[0081] Compound (le), which is a raw material, can be obtained according to Production Processes 1 to 4, a known 
method [e.g. R.C. Larock, Comprehensive Organic Transformations, second edition, John Wiley & Sons Inc. (1999)] or 
methods similar thereto. 

(Step6-2) 

[0082] Compound (Ig) can be obtained by reacting Compound (If) with 1 to 5 equivalents of Compound (XI) in an inert 
solvent In the presence of 0.01 to 1 equivalent of bis(trHo-toiylphosphlne)paltadium (II) dichloride, bis(triphenylphosphine) 
palladium (II) dichloride or the like and then, if necessary, treating the product vi^th an acid such as hydrochloric add. 
[0083] Examples of the inert solvent include 1,2-dimethoxymethane, tetrahydrofuran. dichloromethane, chlorofonn, 
toluene and mixtures thereof. 

[0084] ; The reaction is generally carried out at a temperature between SO^'C arid th^ boiling point of the solvent used 
for 5 minutes to 24 hours. 

[0085] Compound (XI), which is a raw material, can be obtained as a commercially available product or according to 
a known method [e.g. RLC. Larbck, Comprehensive Organic Transformations, second edition, John Wiley & Sons Inc. . 
(1999)] or methods similar thereto. 

[0086] In addition to the above-described, production processes. Compounds (I) can also be obtained according to . 
the rhethods described In WO01/81 288; Japanese Published Unexamined Patent Application No. 92082/1996; Japanese 
Published Unexiaminecl Patent Application No. 39968/2001; U.S. Patent No. 6,125.007; J. Antibiotics, 2002, Vol. 55. p. 
61-70; J. Am. Chem. Soc., 1971, Vol. 93. p. 6708-6709; Bioorg. & Med. Chem. Lett.. 1999, Vol. 9, p. 1945-1948; 
Tetrahedron Lett., 2002, Vol. 43, p. 291-293; J. Chem. Soc.. Pertdn Trans. 1. 1989, p. 441-448; J. Chem. Soc., Perkin 
Trans. 1, 1977, p. 2502-2512; J. Chem! Soc. (C), 1971 , p. 3899-3902; J. Chem. Soc.. Pertdn Trans. 1, 1974, p. 1417-1421: 
Tetrahedron Lett., 1981, Vol. 22. p. 267-270. etc., or methods similar thereto. ^ 

[0087] . Further, the transformation of the functional groups in Compounds (I), the starting compounds and the inter- 
mediates and the transformatidh of the functional groups contained, in the substituents can be carried out according to 
a known method [e.g. R.C. Larock. Comprehensive .Organic TransfbnTiatk>ns, second edition, John Wiley & Sons Ina 
(1999)] or methods similar thereto. 

[0088] By appropriately combining the above-described processes and the like. Compounds (I) having desired func- 
tional groups at desired positions canbe obtained. 

[0089] The intermediates and^the desired compounds in the at>ove-described production processes can be isolated 
and purified by appropriately combining separation and purification methods conventionally used in synthetic organic 
chemistry, for example, filtration, extraction, washing, drying, concentration, recrystallization, and various kinds of chro- 
matography. The interrnediates can also be subjected to the subsequent reactions without purification. 
[0090] For some of Compounds (I), there may exist stereoisbrners such as geometrical isomers and optical isorhers, ' 
iand all possible isomers including thern and mixtures thereof can be used for the Hsp90 family protein. inhibitors of the 
present invention. 

[0091] When It is desired to obtain a salt of Compound (I), in the case where Compound (I) Is produced in the form 
of the salt, it can be purified as such, but where it is. produced in the free state, it can fc>e converted into a salt by dissolvirig 
or suspending it in an appropriate soh^ent and then adding an add or a base thereto. 

[0092] Further, Compounds (I) and pharmaceuticaily acceptable salts thereof may exist in the form of adducts with 
water or various solvents, and these adducts can also t>e used for the Hsp90 family protein inhibitors of the. present 
Invention. 

[0093] Examples of Compounds (I) obtained by. the present invention are shown in Table 1 and Table 2. 

[0094] In the tables,. Ph represents phenyl, and the numbers preceding the groups in R^. and R^^ refer to the 

substituted positions. 
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so. [0095] The pharmacologicat activity of Compounds (I) is illustrated below referring to a test example. 
• Test Example 1 
Hsp90 Protein Biriding Assay 

55 

[0096] 

(1 ) Human M-termlnal recombinant HspSO protein (region of amino acids 9 to 236) prepared according to the method 
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described in "Cell", 1997. Vol, 89. p. 239-250 was dRuted to 1 jtg/mL with Tris-buffered saline (TBS. pH 7.5) and 
added to each well of a 96-well ELISA assay plate (Greiner) in an amount of 70 p.Uwett. The^plate was incubated 
overnight at 4X to obtain the solid phase, 

(2) The supernatant was removed, and Tris-buffered saline containing 1% bovlrie seriim albumin (BSA) was added 
in an amount of 350 p.Uwell for blocking. 

(3) After the blocking solution was removed, each resulting solid phase was washed by the addition of Tris-buffered 
saline containing 0.05% Twieen 20 (TBST) in an amount of 500 itUwetl. This washing procedure was repeated three 

times. ' 

(4) A test compound having the highest concentration of 0.1 mmol/L was diluted with TBST to prepare eight 
-/"l 0-fold serial dilutions in separate vials. Each of these test compound solutions was added, in ah amount of 
1 0 iLUwell. to the a^y plate containing TEST (90 jiL/well) previously added thereto, and the plate was allowed to 
stand at 24'C for 1 hour. In this assay, a positive cohtroj usin^ dimethyl siilfb^^ (final concentration: 6.1 jLiywell) 
and a negative control using Radidcol (final concentration: 0.29 M.mol/L) were subjected to the same procedure as 
the test compound, and these controls were on the same plate which was placed the test compound thereon. 

(5) Biotinylated Radicicol represented by formula (G) was added to give a finial concentration of 0.1 jjumol/L. and the 
plate was incubated at 24**C for ftjrther 1 hour for competitive binding reaction to measure the binding activity of the 
test compound to the immobilized Hsp90 protein. 




(6) After the reaction mixture of (5) was removed, each resulting solid phase was washed by the addition of TBST 
. in an amount of 500 fjiL/well. This washing procedure was repeated three times. 

(7) Europium-labeled streptoavidin (Wallac Oy) was diluted to a final concentration of 0.1 (jig/mL with Assay Buffer 
(Wallac Oy) and added to the wells of the plate in an amount of 100 pUweW. The plate was incubated at room 
temperature for 1 hour to carry out biotln-avidin binding reaction; 

(8) After the reaction mixture of (7) was removed, each resulting solid phase was washed by the addition of TBST 
in an.amount of 500 [LL/well. This washing procedure was repeated four times more. 

(9) Enhancement solution (Wallac Oy) was added thereto in an amount' of 1 00 yXMeW and color developing reaction 
was carried out at room temperature for 5 minutes. folk>wed by measurement of tlme-resolVed fluorescence (exd- 
tatipn wavelength: 340 nm. measurement wavelength: 615 hm) using MUKitabel Counter (ARV0 1420, Walliac Oy). 



[00971 The binding rate in each wiell treated the test expound was catculated from the time-resolved fluorescence 
measured for each well bas^d on the time^resolved fluorescence measured with the positive control taten as 100% 
bindir^ rate arid that with the negative control taken as 0% binding ^ra^ 

[00981 ' In the above method. H was reyealed that Compounds 1, 2, 4 to 14, 17. 21 to 25, 30 to 46, 50 to 68. 70 and 
72 to 1 58 irihibited the binding of biotinylated Radicicol to the Hsp90 protein by more than 30% at concentrations below 
10 jtmol/L and thus have Hsp90 protein-binding activity. . 

[0099] As described above, benzoquinone ansamydn antibiotics such as Geldanamydn and Herbirpydn. and Radidcol 
are kriown as compounds which bind to Hsp90 family proteins (Cell Stress & Chaperones, 1998. Vol.. 3. p. 100-108; J. 
Med; Cheml, 1999, Vol., 42. p. 260^266) and these compounds are all repbrited to bind to Hsp90 family proteins arid 
inhibit the functions of Hsp90 family proteins, thereby exhibiting pharmacological aclivitjes such as anti-turnbr activity. 
Further, it is reported that a Geldanamydn derivative (17-AAGi; Invest New Drugs. 1999. No. 17, p. 361-373) and 
Radidcol derivatives (Cancer Research. 1999. No. 59, p. 2931-2938; Blood. 2000. No. 96. p. 2284-2291; Cancer Chem- 
otherapy and Phannacology. 2001. No. 48. p. 43&445; W096/33989; WO98/18780; W099/55689; VVO02/16369) show 



29 



EP 1 642 880 A1 



anti-tumor effect. 

[0100] Therefore. Compounds (I) are considered to be useful as therapeutic agents for diseases assodated with 
Hsp90 family proteins or proteins to which Hsp90 family proteins bind (Hsp9d client proteins) (e.g. anti-tumor agents). 
[0101] Although Compounds (I), prodnjgs thereof, or phannaceutically acceptable salts of Compounds (I) or said 
prodrugs can be administered as such, it is generally prefen-ed to offer them In the form of various pharmaceutical 
preparations. Such pharmaceutical preparations are to be used in animals and humans. 

[0102] The phamiaceutical preparations of the present invention can comprise Compound (I) or a prodrug thereof, or 
a phamiaceutical salt of Compound (I) or said prodrug as the active ingredient alone or in combination with any other 
active ingredients for the therapy. These phamnaceutical preparations may l>e produced by, any methods well known in 
the technicalfield of pharmaceutics by mixing the active ingredient with one or more pharmaceutically acceptable caniere. 
[0103] . It Is desirable to select a route of administration that is most effective for the therapy, examples thereof t)eing 
oral administration and Intravenouis. and other parenteral administrations. 

[0104] Examples of the dosage form indude tablets, and in^ V . 

[OAOSl Preparations suitable for oral administration such as tablets can be^produced using, for example, exdplents 
(e.g., lactose.and mannitoQ^ disintegraitors (e.g.. starch), lubricants (e.g.. magnesium stearate). binders (e.g., hydroxy- 
propyl cellulose), surfactants (e.g., fetty add esters) and plastidzer^ 

[0106] Preparations suitable for parenteral administration preferably comprise a sterilized aqueous preparation con- 
taining an active compound which is isotonic to the recipient's blood. |n the case of an injection, for example, a solution 
for injection is prepared using a carrier comprising a saline solution, a glucose solution, or a mixture of a salinia solution 
and a glucose solution. 

[01 07] Th^ parenteral preparations may also comprise one or more auxiliafy components selected from the exdplents, 
disintegrators, lubricants, binders, surfactants and plastidzers described In the at>ove description of oral preparations 
and diluents, antiseptics, flavors, etc. 

[0108] The dose and the administration schedule of Compound (1) or a prodrug thereof, or a pharmaceutical salt of 
Compound (I) or said prodrug will yary depending upon the administration route, the age and body weight of a patient, 
and the nature and degree of severeness of the symptom to be treated. In general. In the case of oral administration, 
the active Ingredient is.administered In a dose of 0.01 mg to 1 g, preferably 0.05 to 50 ifng, per adult once to several 
times per day. In the case of pareriteral administration such as intravenous administration, the active ingredient is 
administered in a dose of 0.001 to 500 mg . preferably 0.01 to 1 00 mg, per adult once to several times per day. However, 
the dose and the administration schedule may vary depending upon various conditions as given ak>ove. 
[01 09] Certain embodiments of the present Invention are iliustrated in the following examples and reference examples. 

Best Modes for Carrying Out the Invention 

Example 1 - 

Synthesis of 2,4-dihydroxy-6-(2-methoxyethyl)phenyl=phenyl= ketone (Compound 1). 

(Stepi) , . ^ , . .. ". ". ;/'• \ .\ • ^ / V " .- 

[01 1 0] Metiiyl 3.5-dihydroxyphenylacetate (40 g , 0.22 rriol) was dissolved in dichloromethane (0.40 L). After the solution 
was cooled to 4X. dlisopropylettiylamine (0.15 L, 0.86 mpl) and chlorometiiyl methyl ether (67 mL. 0.88 nipl) were 
added ttiereto, followed by stimng at room temperature for 24 hours. To the reacCtori mixture was added water (0.50 L), 
and the mixture was extracted with chloroform (0.30 L x 2). The organic layer was dried over anhydrous soidiurn sulfate 
and then concentrated under reduced pressure. The resulting residue was purift^ by silrca gel column chromatography 
(ethyl acetate/hexane = 4/1-1/1) to obtain metiiyi 3.5-bis(methoxymethoxy)phenylacetate (43 g. 72%) as a coloriess oil. 
IH-NMR (CDCI3. 270 MHz) 6 (ppm): 6.66^.62 (fti. 3H), 5.14 (s, 4H), 3.69 (s, 3H), 3.56 (s. 2H), 3.47 (s, 6H) APCI^ 
(m/z);269[M-Hl- ^ . . 

(Step2) I . . »^ , 

[0111] A solution of lithiurn aluminum hydride (1.0 g, 26 nrimol) in tetrahydrofuran (50 mL) was cooled to 4X, .and a 
solution of rnethyt 3.5-bis(methoxymethoxy)phenylacetate (5.3 g, 20 mmol) obtained in Example 1, Step 1 In tetrahy- 
drofuran (50 mL) was adde<l dropwise thereto, followed by stirriiig at 4X for 30 minutes. To the reaction mbcture. was 
added anhydrous sodium sulfate decahydrate to stop the reaction, and the mixture was stirred at room tempeiature for 
12 hours. The resulting suspension was filtered under reduced pressure, and the filtrate was concentrated under reduced 
pressure, the resulting reskiue was purified by silica gel column chromatography (ethyl acetate/hexane = 1/9-1/1) to 
obtain 2-[3,5-bls(nr»ettioxymethoxy)phenyllettianol (4.6 g, 98%). ^H-NMR (CDCI3, 270 MHz) 5 (ppm): 6.62 (t, J = 2.2 Hz; 
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1 H). 6.58 (d, J = 2.2 Hz. 2H), 5, 14 (s, 4H), 3.85 {q,.J = 6.4 Hz, 2H). 3.48 (s. 6H). 2.81 (t. J = 6.4 Hz. 2H). 1 .42 (t. J = 6.4 Hz. 1 H) 
(Step 3) . ' - . 

[0112] 2- [3. 5-Bis(methoxymethoxy)phenyqethanot (4.6 g; 19.mmol) obtained in Example 1. Step 2 was dissolved in 
N.N-dimethytfonTiamlde (40, mL), and a 60% sodium hydride dispersion in mineral oil (0.30 g, 7,5 mmol) was added 
thereto at 4"C in an atmosphere of nitrogen, followed by stirring at 4^*0 for 1 hour. Methyl iodide (3.6 mL. 58 mrnol) Was 
added dropwise to the reaction mixture, followed by stirring at 4*'C for 3 hours. To the reaction mixture were added a 
saturated aqueous solution of ammonium chloride (30 mL) and water (0.2 L). and the mixture was extracted with ethyl 
acetate (0.20 L). The organic layer was dried over anhydrous sodium sulfate and then . concentrated under reduced 
pressure. The resulting residue was purified by silica gel column chromatography '(ethyl acetate/hexane = 1/9-1/2) to 
obtaina quantitative yield of 1 ,3-bis(methoxymethoxy)-5-(2-methoxyethyl)benzene. ^ H-NMR (CDCIg, !270 MHz) 5 (ppm): 
6.61-6.59 (m, 3H). 5.14 (s. 4H). 3.59 (t. J = 7.1 Hz. 2H). 3.48 (s. 6H), 3.36 (s. 3H). 2.83 (t. J = 7.1 Hz. 2H) 
FAB-MS (m/i^); 225 [M-OCH3I* ^ 

(Step4) ; . ' , 

[0113] 1,3-Bis(methoxymethoxy)-5-(2-methoxyethyl)benzene (5.00 g. 19.5 mmol) obtained in Example 1, Step 3 was 
dissolved in N.N-dimethylformamide (40 mL). After the solution was cooled to 4''C, N-bromosuccinimide (3.47 g. 19.5 
mmol) was added thereto, followed by stirring for 1 hour. To the reaction mixture was added water (0.10 L), and the 
mixture was extracted with a mixed solvent of hexane and ethyl acetate (hexane/ethyl acetate = 1 /1 , 0.30 L). The organic 
layer was dried over anhydrous sodium sulfate and then coricentrated under reduced pressure. The resuKingr residue 
was purified by silica gel column chromatography (ethyl acetate/hexane = 1/9-1/2) to obtain 3,5-bis(methoxymethoxy)- 
2-bromo-1-(2-methoxyethyl)benzene (5.7 g, 87%). ^ 

1H-NMR (CDei3, 270 MHz) 6 (ppm): 6.75 (d, J = 2.7 Hz, 1H), 6.68 (d. J = 2.7 Hz. 1H). 5.22 (s, 2H). 5.14 (s. 2H), 3.61 
(t, J = 7.1 Hz, 2H). 3.52 (s, 3H), 3.47 (s. 3H). 3.37 (s. 3H), 3.03 (t, J = 7.1 Hz, 2H) FAB^MS (mte) 335, 337 [M+HT 

(Step 5) 

[0114] 3.5-Bis(methoxymethoxy)-2-bromo-1-(2-methoxyethyl)-benzene (5.3 g. 16 mmol) obtained in Examiple 1. Step 
4 was dissolved in tetrahydrofiiran (0.10 L). After the solution was cooled'.to -78'*C. a 1 .6 mol/L solution of n-butyllithiurii 
in hexane (30 niL, 48 mrnol) was added thereto, followed by stimhg for 5-minutes. Benzaldehyde.(6.4 mL, 62 rhrriol) 
was added to the reaction mbcture, followed by stirring for 1 hour. To the reaction mfocture was added a saturated aqueoiiss 
solution of ammonium chloride (30 mL), and the mixture was extracted with ethyl acetate (0.30 L). The organic layer 
was dried over'anhydrous sodium sulfate and then concentrated under reduced pressure; The resulting residue was 
purified by silica gel column chromatography (ethyl acetate/hexane = 1/9-1/2) to obtain [2,4-bis(methoxymethoxy)- 
6-(2-methoxyethyl)phenyl]phenylmethanol (3.0 g. 53%). Then, [2.4-bis(methoxymeth6xy)-6-(2-methoxyethyl)phenyI.] 
phenytmethanol (3.0 g, .8.4 mmol) was dissolved in dichldromethane (50 mL), and Molecular. Sieyes 4A (7.9.g) .and 
pyridlnlum dichromate (7.9 g, 21 mmol) were added thereto, followed. by stining at room.temperature for 5 hours^the. 
reaction mixture was filtered; and the filtrate was coricentrated under reduced pressure. The resulting residue was 
purified by silica gel column chromatography (ethyl acetate/hexane = 1/9-1/2) to obtain 2,4-bis(rhethoxymethoxy)- 
6-(2-methoxyethyl)phenyl=phenyl=ketone (2.9 g, 96%). 

^H-NMR (CDCI3. 270 MHz) 5 (ppm): 7.85-7.39 (m. 5H). 6.74 (d. J = Z1 Hz. 1H). 6.69 (d. J =2.1 Hz, 1H), 5.20 (s. 2H). 
4.97(s,2H),3.51 (s,3H),3.48(t, J=7.1 Hz, 2H), 3.20 (s,3H). 3.19 (s,3H). 2.71 (t J-7.1 Hz.2H)APCI-MS(m/z);359[M-H]- 

(Step6) 

[0115] 2,4-Bis(methoxymethoxy>-6-(2-methpxyethyl)phehyl= pheny1=ketone (0;14 g. 0.38 mmol) obtained in Example 
1, Step 5 was dissolved in methanol (3.0 mL), and a 4 mol/L solu^n of hydrogen chloride in 1,4-dioxane (3.0 mL) was 
added thereto, followed by stirring at room temperature for 1 hour. The reaction mbcture was concentrated under reduced 
pressure, and the resulting residue was purified by preparative thin layer chromatography (metiianol/chloroform = 1/9) 
to obtain a quantitative yield of Compound 1. 

1H-NMR (CDCI3 270 MHz) 5 (ppm): 9.91 (is. 1 H), 7.66-7.42 (m^ 5H), 6.36 (s. 2H), 5.60 (brs. 1 H). 3.29 (t, J = 6.8 Hz. 2H), 
3.15 (s. 3H), 2.51 (t, J = 6.8 Hz. 2H) APCI-MS (m/z) ; 271 [M-HJ: 
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• Example 2 . 

Synthesis of 5-bromo2.4-clihydroxy-6-(2-methoxyethyl)phenyl= phenyi=ketone (Compound 2) 
5 (Step!) 

[01 16] 2.4-Bis(methoxymethoxy)-6-(2-methoxyethyl)phenyl= phenyi=ketone (0.1 1 g, 0,24 mmol) obtained In Example 
1 , Step 5 was dissolved in N.N-dimethylfonnamide (2.0 mL), and N-bromosuccihimide (47 mg, 0,26 mmol) was.added 
. thereto, followed by stirring at room temperature for 3 hours. To the reaction mixture was added water (50 mL). and the 
10 mixture was extracted with a mUed solvent of hexane and ethyl a^ 

layer was dried over anhydrous sodium sulfate and then concentrated under reduced pressure. The resulting residue 
was purified by preparative thin layer chromatography (ethyl acetateyhexane ="^1/2) to obtain 4.6-bis(methoxymethoxy)- 
. 3-bromo-2-(2-methoxyethyl)phenyl= phenyl=ketone (0.11 g. 96%). ) . . • 

^H-NMR (CDCI3. 270 MHz) 5 (ppm): 7.84-7.41 (m. 5H), 6.94 (s. 1H). 5.28 (s. 2H). 4.98 (s. 2H); 3.56 (s, 3H); 3.48 (t, J 
15 =7.4H2.2H),3.22(s,3H).3.19(s.3H),2.94(t J = 7.4Hz. 2H) 
FAB-MS (m/2); 407, 409 [M-OCH3I* 

(Step 2) 

20 [0117] In a manner similar to that In Example 1. Step 6, Compound 2 (71 mg.. 85%) was obtained fn^m 4,6rbis 
(methoxymethoxy)-3-bromo^2-(2-metho)Q(;ethyl)phenyl?= phenyl=ket6ne (0.1 1 g. 0.24 mmx)!) obtained in Example 2. Step 
1. using methanol (3.0 mL) and a 4 mol/L solution of hydrogen chloride in 1 ,4Hiioxane (3.0 mL). . 
iH-NMR(CDCl3,300MHz)6(ppm):8.26(s. 1H). 7.72-7.40 (m. 5H). 6.61 <s, 1H). 6.05 (s. lH). 3.31 (t, J = 7.1 Hz, 2H). 
3.14 (s, 3H). 2.88 (t, J = 7.1 Hz. 2H) APCI-MS {m/z); 349, 351 [M-H]-. 

25 . ■ ... • • ' 

Exaimple 3 - - ; * . % - - 

Synthesis of 2,4-dihydrbxy-6-(2-methoxyethyl)-5-phenylphenyl= phenyl=ketqne (Co 
30 (Stepi) • 

[0118] Methyl 3,5-bis(methoxymethoxy)phenyIacetate (43 g, 0.16 mol) obtained In Example 1, Step 1 was dissolved 
in N.N-dimethylfbrmamide (0.68 L). After the solution was cooled to 4X, N-bromosucdnimide (28 g. 6.16 mol) was 
added thereto, fbltowed by stirring for 3 hours, while the, temperature of the reaction mixture was raised to room tenv 

35 . perature. To the reaction mixture was added water (0.50 L), and the mixture was extracted with a mixed solvent of 
hexane and ethyl acetate (hexane/ethyl acetate = 1/2, 0,40 L x 4). The organic layer was Washed with a saturatied 
aquepus solution of sodium chloride (50 mL) and dried over anhydrous sodium sulfate,- followed by concentration under 
reduced pressure. The resulting residue was purified by silica gel column chromatography (ethyl acetate/hexane = 
i/4-1/2) to obtain a quantitative yield of methyl 3,5-bis(met^k>xymethoxy)-2-br^ 

^ iH-NMR (CDGIj, 270 MHz) 5 (ppm) : 6.81 (4 J = 2.6 Hz, 1H). 6.69 (d,.J = 2/6 Hz, 1H), 5.22 (s, 2H), 5.14 (s, 2H), 3.78 
(s. 2H). 3.71 (Si 3H). 3.51 (s. 3H). 3.47. (s. 3H);\ 
APCI-MS (m/z): 349. 351 [M+Hf 

::.(step2). •.. • - ' ; '. J ^ u^.^l^^ J^., 

[0119] Methyl 3.5-bis(methoxymethpxy)-2-bromophenylacetate (15.0 g, 43.0 mmol) obtained in Example 3, Step 1 

was dissolved In a mixed soh^ent of 1,2-dimethoxymethane (0.15 L) and water (6.0 mL). To the solution were added 
; phenyiboric acid (7.3 g, 60 mmol). bis(tri-otolylphosphine)palladium (II) dichloride (0.68 g. 0.86 mmol) and cesium 

carbonate (42 g. 0.13 mol) in an atmosphere of argon, followed by stirring for 16.5 hours underheating and reflux. After 
50 cooling to room temperature, the reaction mixture was filtered under reduced pressure, and the filtrate was ooncentcated 

under reduced pressure. To tiie resulting residue was added water (6.50 L). followed by extraction witfi ethyl acetate. 

(0.40 L x 2). the organic layer was dried over anhydrous sodium sulfate and then concentrated under reduced prcfssure. 

The resulting residue was purified by silica gel column chromatography (ethyl acetate/hexane = 1/4-1/3) to obtain a 

quantitative yield of methyl 3,5*bts(methoxymethoxy)-2-phenylphenylacetate. 
55 iH-NMR (270 MHz. CDCI3) 5 (ppm): 7.38-7.17 (m. 5H). 6.83 (d. J = Z3 Hz, 1H), 6.72 (d, J = 2.3 Hz. 1H), 5.19 (s. 2H). 

5.00 (s. 2H). 3.57 (s. 3H). 3.54 (s. 3H), 3.51 (s. 2H), 3.28 (s, 3H) 

APCI-MS (mfe); 347 [M+HT 
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(Step 3) 

[01 20] In a manner similar to that in Example 1 , Step 2. 2-[3.5-bis(methoxymethoxy)-2-phenyIphenyl]ethanol (0.37 g. 
8 1 %) was obtained from methyl 3.5-bts(methoxymethoxy)-2-phenylphenylacetate (0,50 g, 1 .4 mmo!) obtained in Example 
3, Step 2, using lithium aluminum hydride (0.10 g. 2.6. mmol) and tetrahydrofuran (10 mL). 

IR-NMR (CPCI3. 270 MHz) 5 (ppm): 7.18-7.40 (m. 5H), 6.78 (d. J = 2.4 Hz. 1H). 6.71 (d. J = 2.4 Hz. 1H). 5.20 (s, 2H). 
4.99 (s, 2H). 3.61 (t, J = 7:2 Hz, 2H), 3.52 (s. 3H), 3.28(s. 3H), 2.67 (t, J = 7.2 Hz, 2H). , 
FAB-MS (m/z) 319 [M+H]* 

(Step4) ■ ■ / 

[0121] 2-[3.5-Bis(methoxymethoxy)-2-phenyfphenyI]ethanol (1.2 g, 3.7 mmol) obtained In Example 3. Step 3 was 
dissolved in N.N-dimethytformamide (15 mL). and a.60% sodium hydride dispersion in mineral oil (0.30 g, 7.5 mmgl) 
was added thereto In an atmosphere of nitrogen, followed by stirring at 4*C for 4 minutes. After methyl iodide (0.70 mL, ' 
1 1 mmol) was added dropwise to the reaction mbcture, the mixture was at 4''C for 1 hour, followed by further stirring for 
48 hours, while the temperature of the mixture was raised to room temperature. To the reaction mixture was added 
water (10 mL) and a saturated aqueous solution of ammonium chloride (20 mL). and the mixture was extracted with 
ethyl acetate (0.10 L). The organic layer was washed with water (0.10 L) and dried over anhydrous sodium sulfate, 
followed by concentration under reduced pressure. The resulting residue was purified by silica gel column chromatog- 
raphy (ethyl acetate/hexane = 1/9-1/2) to obtain 3.5-bis(methoxymethoxy)-1-(2-methoxyethyl)-2-phenylbenzene (1.1 g, 

. 91%)..^ :.■-/■■-.■■ ^ ■ " ' r 

IH-NMR (CDCI3, 270 MHz) 6 (ppm): 711 8-7.41 (m; 5H). 6.76 (d. J = 2.5 Hz. 1H), 6:71 (d, J = 2.5 Hz. 1H), 5.19 (4, 2H), 
4:98 (s, 2H). 3.51 (s. 3H). 3.38 (t. J = 7.3 Hz, 2H), 3.27 (s. 3H). 3.19 (s, 3H). 2.66 (t. J = 7.3 Hz, 2H) . 
F/KB-MS (m/z); 333 [M+H]* 

(Step-5) ■ - • • -.^ . 

[0122] In a manner similar to that in Example 1, Step 4. 1,5-bis{mbthoxynriethoxy)-2-bromo-3-(2Hrnethoxyethyl)-4-phe- 
nylbenzene (1.3 g. 96%) was obtained from 3,5-bis(methoxymethoxy)-1-(2-methoxyethyl)-2-pheriylbenzerie (1.1 g. 3.3 
mmol) obtained in Example 3, Step 4, using N-brpmosucdnimlde (0.59 gi 3.3 mmol) and N.N-dimethytformamide (20.mL). 
ihi-NMR (CDCI3, 270 MHz) 5 (ppm): 7.40-7.34 (m. 3H). 7.19-7.15 (m. 2H). 6.94 (s, 1H). 5.27 (s. 2H). 4.97 (s. 2H). 3.56 
(s, 3H), 3.38 (dd, J = 7.6. 8.6 Hz, 2H), 3.26 (s, 3H), 3. 1 6 (s, 3H), 2.66(dd, J = 7.6, 8.6 Hz, 2H) FABrMS (m/z); 41 1,413 [M-H|- 

(Step6) , 

[0123] In a manner similar to that in Example 1. Step 5, [4,6-bis(methoxymethoxy)-2-(2-methoxyethyl)-3-phenylphe- 
nyO-phenylmethanol (0.12 g. 51%) was obtained from.1,5-bis(methoxymethoxy)-2-bromo-3-(2-methoxyethyl)-4-phe- 
nyl-benzene (0:22 g, 0.54 mmol) obtained in Example 3, Step 5, using a 1.6 mol/L solution of n-butynithium in hexane 
(1.0 mL, 1.6 mmol). benzaldehyde (0.22 mL. 2.2 mmol) and tetrahydrofuran (9.0 mL). Further. 4.6-bts(methdxymethoxy>- 
2-(2-methoxyethyl)-3-phenylphenyl=phenyl= ketone (56.0 mg, 68%) was obtained, from [4.6-bis(methoxymethoxy)- 
2-(2-methoxyethyl>-3-phenylphenyll«phenylmethanol (82 mg. 0.19 mmol), using Molecular Sieves 4A (0.20 g), pyridinium 
dichromate (0.20 g. 0.53 mmol) and dichloromethane (2.0 mL). 

IH-NMR (CDCI3. 270 MHz) 6 (ppm): 7.92-7.89 (m. 2H). 7.76-7.23 (m. 8H). 6.93 (s, 1H), 5.04 (s, 2H), 5.02 (s. 2H), 3.30 
(s, 3H), 3.25 (s, 3H), 3.17 (t. J = 7.4 Hz, 2H), 2.88 (s, 3H), 2.59 (t, J = 7.4 Hz, 2H) . 
APCI-MS (mte) : 437 [MtHT ... 

(Step 7) ' ^ . • . " 

[0124] In a manner similar to that in Example 1, Step 6, Compound 3 (27 mg, 63%) was obtained from 4,6-bis 

(methpxymethoxy)-2-(2-methoxyethyl)-3-phenylphenyl= phenyl=ketone (54 mg, 0.12 mmol) obtained in Example 3, Step 

6. using a 4 moi/L solution of hydrogen chbride In 1,4-dk>xane (3^0 mL) and methanol (3.0 mL). 

IH-NMR (CDCI3. 270 MHz) 5 (ppm): 8.92 (s* 1H). 7.75-7.72 (m. 2H), 7.55-7.26 (m, 8H), 6.56 (s, 1H), 5.03 (s, IH), 3.05 

(t, J = 7.3 Hz. 2Hj. 2.93 (s, 3H), 2.47 (t, J = 7.3 Hz. 2H) 

FAB-MS (m/z); 349 [M+HT 
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Example 4 

Synthesis of 5-acetyt-2,4-dihydroxy-€-(2>methoxyethyl)phenyl= phehyt=ketone (Compound 4) 
(Step1) 

[0125] 2,4-Bis(methoxymethoxy)-6-(2-methoxyethyl)phenyl= phenyt=ketone (1.4 g, 3.8 mmol) obtained in Example 
1, Step 5 vyas dissolved in chloroform (30 ml). After the solution was cooled to 4**C, iodine (0.97 g, 318 mmol) and [bis 
(trifluoroacetoxy)todo]benzene ( 1 .6 g, 3.8 mmol) were added thereto, followed by stirring for 4 hours, whilie the temperature 
of the reaction mixture was raised to room temperature. To the reaction mixture were added a saturated aqueous solution 
of sodium thiosulfate (50 mi) and a saturated aqueous solution of sodium hydrogencart>pnate (50 mL) to stop the reaction, 
followed by liquid separation^ The organic layer was dried over anhydrous sodium sulfate and then concentrated under 
reduced pressure. The resulting residue was purified by silica gel column chromatography (ethyl acetate/hexane = 
1/4-1/2) to obtain 4.6-bis(methoxymethoxy)-3-iodo-2-(2-rnethoxye 

iHrNMR (CDClai 270 MHz) 5 (ppm): 7.84-7.40 (m. 5H)ir6.87 (s, 1H), 6.28 (s, 2H), 4,98 (s, 2H),. 3.55 (s. 3H), 3.47 (t. J 
= 7.5 Hz, 2H), 3.21 (s, 3H), 3.20 (s. 3H). 2.95 (t. J = 7.5 Hz, 2H) \ 
APCi-MS (m/z) ; 487:[M+H]* 

(Step2),, . • ■ 

[0126] 4.6-Bis (methoxymettJOxy)^3-iodo-2-(2-methoxyethyO-^ (0.14 g, 0:28 mmol) obtained in 

Example 4, Step 1 was dissolved in toluene (5.0 mL) in an atmosphere of argon. To the solution were added tributyl 
(l^thoxyvinyl)tin (0.13 mL. 0.39 mmol) and bis(triphenylphosphihe)palladlum (H) dichloride (20 mg. 0,029 mmol). fol- 
lowed by stim'ng at IIO^'C for 10 hours. After the reaction mixture was cooled to room temperature, a 10% aqueous 
solution of ammonium fluoride (20 mL) was added thereto, and the mixture was stirred at room temperature for 2 hours 
and then filtered. The filtrate was extracted with ethyl acetate (0.10 L). and 3 moVL hydrochloric add (10 rnL) was added 
to the extract, followed by stim'ng at room temperature for 4 hours. After liquid separatiori, the organic layer was washed 
with a saturated aqueous solution of sodium hydrogencarb6nate.(10 iriL), dried over anhydrous sodium sulfate, and 
then concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography 
(ettiyl acetate/hexane = 1/9-1/3) to obtain 3-acetyl-4.6-bis(methoxymethoxy)-2-(2-niethoxyethyl)phenyl=phenyl=ketone 
(83mg.74 0). • . 

IH-NMR (CDCI3..27O MHz) 5 (ppm): 7.85-7.40 (m, 5H), 6.8? (s, 1H), 5.23 (s, 2H), 5.00 (s, 2H). 3.51 (s, 3H). 3.39 (t J 
= 6.9 Hz. 2H). 3.22 (s, 3H). 3.12 (s, 3H). 2.70 (t. J = 6.9 Hz, 2H), 2.55 (s. 3H) 
APCI-MS (rrt/i) ; 403 [M+H]* 

(Step3) .... 

[01 27] . In a manner similar to that in Example 1 , Step 6, Compound 4 (45 mg; 80%) was obtained firorh 3-acetyM.6-bis 
(methoxymethoxy)^2-(2-methqxyethyl)phenyl=phenyl=ketone (72 mg; 0.18 mmol) obtained iri Example 4, Step 2, using 
mettianol (2.0 ml.) and'a 4 mol/L solution of hydrogen chloride iii 1 ,4Tdloxane (2.0 mL). 

IH-NMR (GDCI3. 270 MHz) . 5 (ppm) : 11.74 (brs. 1H). 8.52 (brs, 1H). 7.79-7.43 (m; 5H), 6.40 (s, 1H), 3.27 (t; J = 6.8 
Hz, 2H). 3.12 (s. 3H). 2.95 (t, J = 6.8 Hz. 2H), 2.64 (s. 3H) 

ARChMS (m/^); 313.[M-H^ . _ 

Exaihple 5 . . . . , 

Syntiiesis of methyl 2-benzoyl-6-ethyl-3.5-dihydroxyphenylacetate (Compound 5) 

(Step 1) " . - . » 

[01 28] Methyl 3, 5-dihydroxyphenylacetate (30 g. 0. 1 7 mol) was dissolved in acetone (0:50 L). and potassium carixmate 
(91 g, 0.66 moO and allyl bromide (0.11 L, 1.3 moQ were added tiiereto at room temperature. The mixture was stirred 
for 8 hours under heating and reflux, and then stirred at room temperature for 10 hbursl The reaction mixture was 
concentrated under reduced pressure, and water was added to the resulting residue, followed by extraction with ethyl 
acetate; The organic layer, was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous 
sodiuni sulfate, and then concentrated under reduced pressure. The resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane = 1/15-1/3) to obtain methyl 3,5-diallyloxyphenytacetate (40 g. 93%). 
^H-NMR (CDCI3. 300 MHz) 5 (ppm) : 6:45 (d, J = 2.2 Hz. 2H), 6.41 (t. J = 2.2 Hz, 1 H). 6.04 (ddt, J = 10.6, 17.2. 5.1 Hz. 
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2H). 5.40 (dq. J = 17.2. 1 . 5 Hz, 2H), 5.27 (dq. J = 10.6. 1.5 Hz. 2H), 4.49 (dt, J = 5.1 . 1.5 Hz. 4H). 3.54 (s. 2H). 3.68 (s. 3H) . 
APCI-MS (mte) ; 263 [M+Hr 

(Step2) 

5 

[0129] Methyl 3. 5-diallyloxyphenylacetate. (40 g. 0.14 mol) obtained in Example 5. Step 1 was dissolved In trifluoro- 
acetic acid (0.15 L). After the solution was cooled to 4°C, acetic acid (9.5 mL, 0.17 mol) and trifluoroacetic ianhydride 
(40 mL. 0.28 mol) were added thereto, followed by stining at 4"C for 3.5 hours: The reaction mixture was gradually 
. added to a saturated aqueous solution of sodium hydrogencartx)nate for neutralization, followed by extraction with ethyl 

10 acetate. The organic layelr was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous 
' sbdium sulfate, and then concentrated under reduced pressure. The resulting residue was purified by silica gel dolumn 
chromatography (ethyl acetate/hexane = 1/20-1/6) to obtain methyl 2-acetyl-3.5-diallyloxyphenylacetate (30 g. 
65%)./'H-NMR(CDCl3. 300 MHz) 5 (ppm)::6.43 (d, J = 2.2 Hz, 1H). 6.37 (d. J = 2.2 Hz. 1H), 6.07-5.98 (m,2H). 5.44-5.27 
(m. 4H). 4.57^.52 (m. 4H). 3.69 (S, 2H), 3.68 (^. 3H). 2.53 (s. 3H) 

IS ESi-MS (m/z); 305 [M+Hr ' 

(Step 3) 

. [0130] Methyl 2-acetyl-3,5-diallyloxyphenyIacetate (1 .1 g. 3.7 mmol) obtained in Example 5, Step 2 was dissoh^ed in 
20 trifluoroacetic add (5.0 mL), and triethylsilane^(1.2 mL. 7.5 mmol) was added thereto, followed by stirring at room 
temperature for 1 hour. The reaction mixture was gradually added to,a saturated aqueous sfolution of sodium hydrogen- . 
cartxinate for neutralization^ followed by. extraction with ethyl acetate. The organic layer was dried over anhydrous 
sodium sulfate and then concentrated under reduced pressure. The resulting residue wa^ purified by silica gel column 
chromatography (hexane - ethyl acetate/hexane = 1 /4) to obtain methyl 3.5-diallyloxy-2-ethyIphenyiacetate (0.66 g. 62%). 
25 iH-NMR (GDCI3. 270 MHz) 6 (ppm) : 6.40 (d. j = 2.4 Hz. 1H), 6.39 (d. J = 2.4 Hz. 1H). 6:i2-5.97 (m, 2H). 5.45-5.24 (m. 
4H). 4,51-4:48 (m.4H). 3.68 (s,3H), 3.62 (s,2H), 2.63 (q, J =7.5 Hz, 2H), i.07(t, J=7.5Hz.3H)APCI-MS(m/z) ;289[M-Hr 

(Step4) . ■ ' ^ 

30 : [01 31] Methyl 3,5-diallyloxy-2-ethylphenylacetate (0.31 g, 1 .3 mmol) obtained in Example 5. Step 3 was dissolve in 
trifluoroacetic add (2.0 mL). After the solution was cooled to 4**C, benzoic add (0.40 g. 3.3 mmol) and trifluoroacetic 
: anhydride (1 .0.rnL) were added thereto, followed by stirring for 1 8 hours, while the t9mperature of the reaction mixture ' 
was raised to room temperature. The reaction mixture was gradually added to k saturated aqueous solution of sbdium 
- . hydrogencarbonate for limjtralization, followed by.extraction with ethyl acetate. The organic layei^ was* dried over ahhy- 
35 drous sodium sulfate and then concentrated under reduced pressure. The resulting residue was purified by silica gel 
column chromatography (ethyl acetate/hexane = 1/9-1/4) to obtain methyl 3, 5-diallylbxy-2-benzoyl-6-ethytphenylacetate 
(0.29g.55%). / - ,/ 

^H-NMR (CDCI3. 270 MHz) 6 (ppm): 7.83-7.36 (m. 5H). 6.43 (s. 1 H), 6.07 (ddt. J = 10;5, 17.3, 4.9 Hz. 1H). 5.61 (ddt, J 
= 10.5, 17.3. 4.9 Hz, 1H). 5.45 (dq. J = 17.3. 1.6 Hz. 1H), 5.30 (dq. J = 10.5, 1.6 Hz, 1H), 5.03-4.92 (m. 2H). 4.58 (dti J 
40 = 4,9, 1 .6 Hz. 2H). 4.33 (dt. J = 4.9. 1 .6 Hz. 2H). 3.68 (s. 2H). 3.43 (s. 3H), 2.67 (q. J = 7.4 Hz. 2H), 1 . 1 0 (t. J = 7.4 Hz, 3H) 
/ APCI-MS (m/z) : 395 [M+HT 

(Steps) . 

45 i [0132] Mettiyt 3,&<liallytoxy-2-berizpyl-6-ethyiphenylacetate .(0.29 g^ 0.72 mmol) obtained in Exampie 5, Step 4 was 
dissolved in acetic add (5.0 mL) in an atriiosphere of argon. To the solution were added triphenylphos]>hine (74 mg. 
0.28 mmol) arid palladium (II) acetate (16 mg. 0.071 mmol)^ followed by stirring at 80**Cfor 5 hours. To the reaction 
mixture were further added triphenylphosphine (0.15 g, 0.57 mmol) and palladium (II) acetate (32 mg. 0.14 mmol), 
followed by stirring at 1 00^*0 for 1 3 hours. The reaction nriixture was cooled to room temperature and then concentrated 

50 under reduced pressure. The resulting residue was purified by silica gel column chromatography (ethyl acetate/hexane 
= 1/9-3/1) to obtain Compound 5 (0.23 g, 60%); 
. IH-NMR (CDCI3. 270 MHz) 8 (ppm): 7.66-7^39 (m. 5H), 6.36 (s. 1H). 3.50 (s. 3H). 3.45 (s. 2H). 2.57 (q. J = 7.4 Hz. 2H), 
1.09 (t J = 7.4 Hz. 3H) ■ . ' . ^ 

APCI-MS (m/z); 315 [M+HJ* ^ 

55 . . ' ' ' . 
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Example 6 • 

Synthesis of methyl 2-ethyl-3.5-dihydroxy-6-(3-methoxybenzoy!)phenylacetate (Compound 6) 
(Stepl) 

[0133] In a manner similar to that in Example 5. Step 4. methyi.3.5-dlallyloxy-2-ethyl-6-(3-methoxyberizoyi)-phenyla^ 
cetate was quantitatively obtained from methyl 3.5-dlallyIoxy-2-ethylphenylacetate (0.33 g. 1.1 mmol) obtained in Ex- 
ample 5, Step 3. using 3-methoxybenzoicacld (0.52 g, 3.4 mmol), trifluoroaceticactd.(3.0 mL) and trifluoroacetic anhydride 
(0.80mL). . . _ 

<H-NMR (CbQa. 270 MHz) 5 (pprti) : 7.44-7.25 (m. 3H). 7.06 (dt. J - 7.8. 2.2 Hz, 1H). 6.43 (s, 1H). 6.07 (ddt J = 10.6. 
17.4. 5.0 Hz. 1H). 5, 64 (ddt J = 10. 6, 17.4. 5.1 Hz. 1H). 5.45 (dq. J = 17.4. 1.7 Hz. 1H), 5.31 (dq. J = 10.6. 1.7 Hz. 1H). 
5.05-4.97 (m. 2H). 4 : 57 (dt. J = 5.0, 1.7 Hz. 2H). 4.35 (dt, J = 5.0. 1.7 Hz. 2H). 3.84 (s. 3H). 3.67 (s, 2H). 3.46 (s, 3H).. 
2.66 (q, J = 7. 5 Hz. 2H). 1 . 10 (t. J = 7.5 Hz, 3H) . 

APCI-MS (m/z) ; 425 [M+HT -7 / J ; . 

{Step2) ' . 

[0134] In a manner similar to that in Example 5; Step 5, Ck)mpound 6 (0.21 g. 51%) was obtained from methyl 3,5HdH 
allyIoxy-2-ethyl-6-(3-methoxybenzoyl)phenylacetate (0.51 g. 1 .2 mmol) obtained in Example 6, Step 1 , using acetic acid 
(7.0 mL). triphenylphosphine (0.25 g. 0.97 mmol) and pailadlum (II) adetate (55 mg. 0.25 mm^^ 

iH-NMR(CDCl3 27dMHz)5(ppm): 9.13(s. 1H), 7.36-7.06 (m. 4H). 6.37 (s. 1 H). 5.69 (s. 1H), 3.83 (s,3H). 3,51 (s,3H), 
3.46 (s, 2H), 2.56 (q, J.= 7.5 Klz. 2H), 1.08 (t, J = 7.5 Hz. 3H) APCI-MS (m/z); 343 [M-H]; 

Example 7 

Synthesis of 5-ethyl-2.4-dihydroxy-6-(2-methoxyethyl)phiBnyl= phenyl=ketone (^^ 

(Step 1) , ^ 

[0135] Methyl 2-acetyl-3.5-diallylpxyphenylacetate (22 g. 72 mmol) obtained In Example 5. Step 2 \Aras dissolved in 
1.4-dioxane (0.20 L). To the solution were added ammonium formate (18 g, 0.29 mol) and .bis(triphenytphosphine) 
palladium (II) dichloride (2.5 g. 3.6 mmol), followed by stirring for 8 hours underheattng and refliix.:Aner cooling to room 
temperature, the reaction mixture was made acidic by addition of 3 mol/L hydrochloric acid (0.20 L) and then concentrated 
under reduced pressure. The resulting residue was extracted with a mixed solvent of ethyl acetate and methanol (ethyl 
acetate/methanol = 4/1 . 0.20 L x 4). The organic layer was dried over anhydrous sodium sulfate and concentrated under 
reduced pressure. The resulting residue was purified by silica gel column chromatography (ethyl acetate/hexane = 1/2) 
to obtain methyl 2-acety^3.5-dihyclroxyphenylacetate (6.2 g. 39%) 

^H-NMR (CDCI3, 270 MHz) 5 (ppm ):6.26 (d. J = 2;2 Hz. 1H), 6.17 (d. J = 2,2 Hz, 1 H), 3.65 K 5H), 2.50 (s, 3H) ESI-MS 
(mte); 223 [M-Hf 

(Step2j 

[0136] In ia mjanner similar to that In ExamJ)le 5, Step 3. methyl 2-ethyl-3.5-dihydroxyphenylacetate (3.6 g^ 72%) was 
obtained as coloriess crystals. from methyl 2-acetyk3i5-dihydroxyphenylac6tate (6.4 g, 24 mmol) obtained in Exaihple 
7, Step 1, using triethylsilane (10 mL. 63 mmol) and trifluoroacetic add (25 mL). ^H-NMR (CDCI3, 270 MHz) 6 (ppm) : 
6.31 (d, J = 2.5 Hz. 1H). 6.24 (d, J = 2.5 Hz. 1H). 3.70 (s. 3H). 3,58 (s. 2H). Z59 (q. J = 7.5 Hz. 2H). 1.10 (t. J = 7.5 Hz. 
3H) APCI-MS (mte^; 209 [M-HT. ^^ 

(Step3) . . . , . .. . . 

[0137] In a manner similar to that in Example. 1. Step 1, methyi 3,5-bts(methoxymethoxy)-2-ethylphenyt3cetate (3.9 
g. 44%) was obtained from methyl 2-ethyl-3.5-dihydroxyphenylacetate (6.2 g, 30 mmol) obtained in Example 7. Step 2, 
using chloromethyl methyl ether (9.0 mL. 0.12 riiol). diisopropylethylamine (21 mL. 0.12 mol) and dichloromethane (60 
mL). 

i.H-NMR (CDCI3. 270 MHz) 5 (ppm) : 6.74 (d, J = 2. 5 Hz. 1H). 6.59 (d, J = Z5 Hz. 1H). 5.18 (s. 2H), 5.13 (s, 2H). 3.69 
(s. 3H). 3.62 (s, 2H>. 3:48 (s. 3H). 3.48 (s. 3H). 2.59 (q. J = 7.3 Hz. 2H). 1 ;08 (t. J = 7.3 Hz. 3H) 
APCI-MS (mfe): 299 [M+HT 
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(Step 4) • - 

[0138] In a manner similar to that In Example 1. Step 2. 2-[3,5-bis(methoxymethoxy)-2-ethylphenyl]ethanol (3.5 g. 
99%) was obtained from methyl 3,5-bis(methoxymethoxy)-2-ethylphenylacetat(e (3.8 g. 13 mmol) obtained in Example 
s 7. Step 3, using lithium aluminum hydride (0.70 g, 18 mmol) and tetrahydrofuran (50 mL). 

^H-NMR (CDCI3. 270 MHz) 6 (ppm): 6.70 (d. J = 2 .4 Hz. 1H), 6.56 (d. J = 2.4 Hz. 1H). 5.18 (s. 2H). 5.13 (s. 2H), 3.83 
(t. J = 6.9 Hz, 2H). 3.48 (s. 3H). 3.47 (s, 3H). 2.88 (t, J = 6.9 Hz. 2H), 2.64 (q. J = 7.4 Hz, 2H), 1.11 (t J = 7.4 Hz. 3H) 
APCI-MS (m/z); 271 [M+Hf 

10 (Step5) .* ' . 

[01 39] In a manner similar to that in Example 1 . Step 3. 3.5-bis(methoxymethoxy)-2-ethyl-1 -(2-methdxyethyl)benzene 
(3,5 g. 96%) was obtained from 2-[3.5-bis (methpxymethoxy) - 2-ethylphenyl]ethanol (3.5 g, 13 mmol) obtained in 
Example 7. Step 4^ using a 60% sodium hydride dispersion in rhineral oil (1.0 g, 26 mmol)/ methyl iodide (1.6 mL, 25 
15 mmol) and N.l^jmethylformamide (30 mL). 

1H-NMR (CbCl3. 300 MHz) 6 (ppm) : 6.68 (d. J = 2.4 Hz. 1H). 6.55 (d, J = 2.4 Hz, 1H). 5.17 (s, 2H). 5.13 (s, 2H). 3.55 
(t J = 7.5 Hz. 2H). 3.48 (s. 6H). 3.37 (s, 3H), 2.88 (t. J = 7.5 Hz. 2H). 2.64 (q. J = 7.4 Hz. 2H), 1 .1 1 (t J = 7.4 Hz. 3H) 
APCI-MS (m/z); 285 [M+H]* 

20 (Step6) 

[0140] In a manner similar to that in Example 1, Step 4. i.5-bis(methoxynriethbxy)-2-bromo-4-ethyl-3-(2-methoxye- 
thyl>-benzene (4.3 g^ 95%) was obtained from 3.5-bis(methoxymethoxy)-2-ethyl-1-(2-methoxyethyl) benzene. (3.5 g, 12 
mmol) obtained in Example 7. Step 5. using N-bromosucdnimide (2.2 g, 12 mniol) and N.IM-dimethylfonnamide (55 mL): 
25 iH-NMR (CDCI3. 300 MHz) 6 (ppnri): 6.87 (s. 1H). 5.20 (s. 2H). 5.17 (s. 2H). 3.53 (s, 3H). 3.52 (t. J = 7.4 Hz. 2H), 3.48 
(s.3H>.3.40(s.3H).3.17(t, J = 7.4Hz.2H),2.71(q,J = 7.5Hz,2H),1.11 (t J = 7.5 Hz, 3^^^^ " - ^ 

FAB-MS (m/z); 363, 365[M+Hr 

(Step.7) . — ; 

30 ■ ■ ■ • . - : . ' ' " ■- • ' : * ' - • * 

[0141] In a mannersimilar to that in Example 1 . Step 5. [4.6-bis(methoxymethoxy)-3-ethy|-2-(2-methoxyethyl]Kphenyl] 
phenylmethanol (0.46 g. 95%) was obtained from 1.5-bis(methoxymethoxy)-2-brorno^thyl-3-(2-methoxyethyl)4^ 
zene (0.45 g, 1.2 mmol) obtained in Example 7.' Step 6, using a 1.6 mol/L solution of n-butyllithlum in hexane.(3.1 mL. 
4.9 mmol), benzaldehyde (0.63 mL, 6.2 mmol) and tetrahydrofuran (10 mL). Further. 4,6^bis(methoxymethoxy)-3-ethyl- 

35 2-(2-methoxyethyl)phenyl=phenyl=ketone (0.33 g. 72%) was obtained from [4.6-bis(methoxymethoxy)-3-ethyl- 
2-(2-methoxyethyl)phenyQphenyimethanoI (0.46 g. 1.2 mmol). using Molecular Sieves 4A (0.80 g). pyridinium dichromate 
(0.89 g. 2.4 mmoO and dichloromethane (6:0 mL). ^H-NMR (CDCI3. 270 MHz) 5 (ppm): 7. 85-7. 39 (m. 5H), 6. 84 (s, 
1H), 5.23 (s, 2H). 5.00 (s, 2H). 3.52 (s. 3H). 3.40 (t, J = 7.6 Hz, 2H). 3.20 (s, 3H), 3.18 {s, 3H), 2.75 (t, J = 7.6 Hz, 2H), 
2.69(q, J = 7.4Hz, 2H). 1.15(t.J =7.4Hz.3H) " . 

40 APCI^^S (mfe); 343 [M-CH2OCH3]- 

(Step 8) 

- [0142] In a. manner similar to that in Example 1. Step 6, Compound 7 (85 mg, 59%) was obtained from 4i6-bis 
45 (methoxymethoxy)-3-ethyt-2-(2Hfnethoxyethyt)phenyl= phenyt=ketone (0.19 g. 0.48 mmol) obtained In Example 7, Step 
7. using a 4 mo!/L solution of hydrogen chloride in 1.4-dioxane (3.0 mL) and meth^ 

^H-NMR(CDCl3.270 MHz)6(ppm): 8.54(s. 1H), 7.70-7A1 (m, 5H), 6.30 (s, 1H), 5.55(s, 1H), 3.23 (t. J = 7.3 HZi 2H), 
3.13 (s. 3H), 2.71 (t J = 7.3 Hz, 2H), 2.63 (q, J = 7:5 Hz. 2H), 1.15 (t. J = 7.5 Hz, 3H) APCI-MS (mte); 299 [M+l]- 

50 Example 8 - . . 

Synthesis of methyl 2-ethyi-3,5-dihydroxy^4-methoxybenzoyOphenytacetate (Compound 8) 

(Stepi) 

55 * - ' • 

[0143] ' In a manner similar to that in Example 5, Step 4. methyl 3,5-diallytoxy-2-ethyt-6-(4-methoxybenzoyi)phenyla- 
cetate was obtained quantitatively from methyl 3.5-dialtyloxy-2-ethylphenylacetate ' (0.42 g, 1.4 mmoQ obtained in'Ex- 
ample 5. Step 3, using 4-methoxybenzoic acid (0.66 g. 4.3 mmol), trifluoroacetic add (3.0 mL) and trifiuoroacetic anhydride 
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. (0.80 mL). . , « 

IH-NMR (CDCI3, 270 MHz) 6 (ppm): 7.80 (d. J = 9.0 Hz. 2H), 6.88 (d, J,= 9.0 Hz, 2H). 6.43 (s, 1H). 6.07 (ddt, J = 10,6. 
17.4. 4.5 Hz. 1H). 5.69 (ddt; J = 10. 6, 17. 4, 5.0 Hz..1H), 5.46 (dq, J = 17;4. 1.7 Hz. 1H). 5.31 (dq. J = 10.6. 1.7 Hz. 1H). 
5.07-4.99 (m. 2H). 4.57 (dt. J = 4.5, 1. 7 Hz, 2H). 4.37 (dl, J = 5,0, 1.7 Hz. 2H). 3.85 (s. 3H). 3.65 (s. 2H). 3.44 (s. 3H). 
2.65 (q. J = 7,3 Hz. 2H). 1 .09 (t. J = 7.3 Hz, 3H) . 
APCI-MS (mAz); 425 [M+Hr 

(Step 2) ' ' .... 

[0144] In a manner sinriilar to that in Example 5, Step 5, Compound 8 (0.33 g, 64%) was obtained from methyl 3.5-dir 
allyloxy-2-ethyK;6-(4-methbxybehzoyl)phenylacetate (0.63 g. 1.5 mmol) obtained in Example 8. Step 1. using acetic acid 
(10 mL), triphenytphosphine (0:31 g. 1 .2 mmol) and palladium (il) acetate (66 mg. 0.29 mmol) . 

iH-NMR (CDCI3. 270 MHz) 8 (ppm): 8.13 (s. 1H). 7.70 (d, J = 8.9 Hz. 2H), 6.90 (d. J = 8.9 Hz; 2H), 6.30 (s. 1H). 5.76 
(s. 1H), 3.87 (s. 3H). 3.54 (s, 3H). 3.50 (s. 2H). 2.57 (q; J = 7.5 Hz. 2H). 1.10 (t, J = 7. 
APCI-MS (m/i); 345 [M+nr ^ . - • 

Example 9 ^ ' . 

Synthesis of 5-ethyl-2,4-dihydroxy-6-(2-methoxyethyl)-phenyl=4-methoxyphenyl=ketone (Compound 9) 
(Stepi) 

[01451 In a manner similar to that in Example 1 . Step 5. [4.6-bis(metho)vmethoxy)-3-ethyl-2-(2-methoxyethyl)-phenyl] 
(4-methoxyphenyl)methanor(0.22 g. 89%) was obtained from i.5-bis(methoxymethoxy)-2-bromo-4-ethyl-3-(2-methox- 
yethyl)benzene (0.21 g. 0.58 mmol) obtained in Example 7, Step 6, using a 1 .6 moI/L solution of n-buty!llthlum in hexane 
(1.1 mL, 1,8 mmol), 4-methoxybenzaldehyde (0.21 mL. 1.7 mmol) and tetrahydrofuran (5.0 mL). Further, 4,6-bt;^meth^" 
oxymethoxy)^ethyl-2-(2-methoxyethyl)phenyl=4-methoxyphehyl=ketone (0.19 g. 89%) was obtained from [4.6^bis 
(methoxymiBthoxy)-3-ethyl-2-(2-methoxyethyi)phenyl]-(4-methoxyphenyl)methanol (0.21 g. 0.49 mmol). using Molecular 
Sieves 4A (0.37 g). pyridinium dichromate (0.37 g. 0.98 mmol) and dichloromethane (8.0 mL). - 
IH-NMR (CDCIa. 300 MHz) 6 (ppm): 7.81 (d. J =9.0 Hz. 2H). 6.90 (d, J = 9.0 Hz. 2H). 6,84 (s. 1H). 5.23 (s, 2H). 4.98 
(s. 2H). 3.86 (s. 3H). 3.52 (s. 3H). 3.40 (t. J = 7,9-Hz, 2H). 3.24 (s, 3H), 3.20 (s, 3H). 2.74 (t, J = 7.9 Hz. 2H). 2. 68 (q, J 
= 7.3 Hz, 2H), 1.14 (t, J = 7.3 Hz, 3H) 
APCI-MS (m/z); 419 [M+H]* 

(Step 2) ■ * 

[0146] In a manner similar to that, in Example 1. Step 6, Compound 9 (45 mg. 32%) was obtained from 4,6-bis/ 
(methoxymethoxy)-3-ethylT2-(2-methoxyethyl)phenyl=4-methox^ (0.18 g. 0.42 mmoQ obtained In Exam- 

ple 9. Step 1. using a 4 mol/L solution, of hydrogen chloride In 1.4-dioxane (2.5 mL) and methanol (2.5 mL). ^H-NMR 
(CDCI3. 300 MHz) 5 (ppm): 7.93 (s. 1H). 7.72 (d. J = 8.9.Hz. 2H). 6.92 (d. J = 8.9 Hz. 2H). 6.27 (s. 1H), 5.56 (s. 1H). 
3.87 (s, 3H). 3.27 (t. J = 7.4 Hz. 2H). 3.17 (s. 3H), 2.76 (t, J = 7.4 Hz. 2H), 2.64 (q. J = 7.3 Hz, 2H), 1.16 (t J = 7.3 Hz; 3H) 
APCI-MS (mAz); 331 IM+H]* 

- ■ • . - * " ' 

Example 10 • . • . . 1 ^ . .-^^ ^ ^j;^^^„:^sis^-^'^^.^z^~' >^*»j**»;**.^j. *. . * 

Synthesis of 2-[2-ethyl-3,5-dihydroxy^4-rnethoxybenzoyf)phenyf]-NH(2Hr^ 
pound 10) . .. 

(Stepi) , . " 

[0.147] Compound 8 (0.18 g, 0.53 mmol) obtained in Example 8 was dissolved in methanol (1.5 mL), and a 2 nriolA. 
aqueous solution of sodium hydroxide (1.5 mL) was added thereto. The mixture was stirred at room temperature for 6 
hours, and then stirred at 50'*C for 1 .5 hours. After cooling to room temperature, the reaction mixture was made acidic 
by addition of 4 mol/L hydrogen chloride (3.0 mL), followed by extraction with chloroform (50 mL x 3). The organic layer 
was dried over anhydrous sodium sulfate and then concentrated under reduced pressure to obtain 2-ethyl-3,5-dihydroxy^ 
6-(4-methoxybenzoyOphenylacetic acid (0.17 9, 0.52 rhmol)- 

IH-NMR (CD3OD, 270 MHz) 5 (ppm) : 7.78 (d, J = 9.0 Hz, 2H). 6.92 (d. J = 9.0 Hz, 2H), 6.33 (s. 1H), 3.84 (s, 3H). 3.50 
(s. 2H). 2.59 (q. J = 7.4 Hz. 2H). 1.08 (t. J = 7.4 Hz, 3H) 
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APCI-MS (m/z); 329 [M-Hl- 

(Step2) . , 

[01481 2-Ethy^3.5Klihydroxy-^{4-methoxybenzoyl)phenylacetic acid (0.18 g, 0.53 mmol) obtained In Example 10, 
Step 1 was dissolved in dichloromethane (2.0 mL). To the solution were added i-hydroxybenzotriazole hydrate (6.11 
g, 0.72 mmol). 1-{3-dimethylamlnopropyl)-3-ethylcart)odiimlde hydrochloride (0. 14 g, 0.72 mmol) and 2-methoxy-h4-meth- 
ylethylamine (0.12 mL, 1.1 mmol). followed by stirring at room temperature for 14 hours. To the reaction mixture was 
added water (10 mL). and the mixture was extracted with chloroform (50 mL x 2). The organic layer was dried over 
anhydrous sodium sulfate and then concentrated under reduced pressure. The resulting residue was purified by pre- 
parative thin layer chromatography (methanol/chloroform = 1/9) to obtain Compound 10 (28 mg. 13%). 
'JH-NMR (CDCI3. 270 MHz) 5 (ppm): 7.80 (d. J = 9.6 Hz. 2H), 6.87 (d, J = 9.6 Hz. 2H). 6.13 (s, 1H). 3.84 (s. 3H). 3.49 
(s. 2H), 3.46 (s, 3H), 3.32 (s. 2H). 3.27 (s. 2H). 2.89 and 2.86 (s, total 3H). 2.54-2.43 (m, 2H). 1.07-1.03 (m. 3H) 
APCI-MS (mte>; 402 [M+HJ* _ , ' ; 

Example 11 

Synthesis of 5-ethyl-2,4-dihydroxy-6-(2-methoxyethyl)-phenyl=^-nitrophenyl=^^ 
(Step.1) . ; 

[0149] In a manner similar to that in Example 1 , Step 5, [4,6-bis(methoxymethoxy)-3-ethyl-2-(2-methpxyethyl)-phenyi] 
(4-nitrophenyl)methanol (0.24 g. 41%) was obtained from 1,5-bis(methoxymethoxy>-2-bromo-4-ethyl-3-.(2-methoxye- 
thyl)benzene (0.49 g. 1.3 mmol) obtained in Example 7. Step 6. using a 1.6 mbl/L solution of n-butyllithium in hexane 
(2.6 mL. 4.2 mmol). 4-nitrobenzaldehyde (0.61 g, 4.0.mmbO and tetrahydrofiiran (1 0 mL). Further, 4. 6-bis (methoxymeth- 
oxy) -3-ethyl-2- (2-methoxyethyl)phenyl=4-nitrophenyl=ketone (0.20 g, 87%) was obtained from [4.6-bis(methoxymeth-. 
oxy)-3-ethy»-2-(2-methoxyethyl)phenyi](4-hitrophenyl)methano! (0.23 g, 0,53 mmd), usln^ Molecular Sieves 4A (0.40 
g), pyridinium dlchromate (0.40 g. 1.1 mmoO and dichloronriethane (8.6 mL)..lH-NMR (CDCI3. 270 MHz) 6 (ppm): 8.27. 
(d. J = 9.0 Hz. 2H)i 7.98 (d. J = 9.0 Hz. 2H). 6.86 (s. 1H). 5.25 (s. 2H). 4.91 (s. 2H), 3.53 (s, 3H). 3.42 (t, J = 7.4 Hz. 2H), 
3.20 (s. 3H). 3.13 (s. 3H), 2.81 (t. J = 7.4 Hz. 2H), 2.70 (q. J = 7.4 Hz, 2H). 1.15 (t, J = 7.4 Hz, 3H) 
APCI-MS (mte); 456 [M+H]* 

(Step 2) 

[0150] In a manner similar to that in Example 1. Step 6. Compound 11 (31 mg, 70%) was obtained from 4.6-bis 
(methoxymethoxy)-3-ethyl-2-(2-methoxyethyl)phenyl=4-nitrophehyl=ketone (55 mg. 6.13 mmol) obtained in Example 
1 1 . Step 1 . using a 4 mbl/L solution of hydrogen chloride in 1 .4-dioxane (1 .0 mL) and methanol (1 .0 mL). 
iH-NMR (CDCI3, 270 MHz) 6 (ppm): 8.70 (s, 1H), 8.27 (d, J = 8.4 Hz, 2H), 7.81 (d, J = 8:4 Hz* 2H). 6.34 (s, 1H). 5.73 
(s, 1H), 3.79-3.65 (m, 2H), 3.24 (t J = 6.9 Hi; 2H), 3.14 (s. 3H), 2.68-2.59 (m, 2H), 1.15 (t, J = 7,3 Hz. 3H) 
F^AB-MS (m/z); 346 [M+HT 

Example 12 . , 

Synthesis of 5-ethyK2,4-dihydroxy-6-[2-(2-methoxyethoxy]hethyqphehyt=4Hfnethox^ (CompourKi 12) 

(Stepi) 

[0151] . Methyl 3.5-diallytoxy-2-ethylphenylacetate (0.84 g. 2.9 mmol) obtained in Example 5. Step 3 was di^tved in 
dichtoromethane (15 mL). After the solution was cooled to -78*C in an atmosphere of nitrogen, a 1.0 mol/L solution of 
diisobutylaluminum hydride in toluene (8.4 mL, 8.4 mmoQ was added dropwise thmto. followed by stirring at -78"C for 
4 hours. To the reaction mb^re was added a saturated aqueous solutior^ of potassium sodium tartrate (50 mL), and the 
mixture, was stinred at room temperature for 3 hours and then extracted with ettiyl acetate (0.10 L x 2). The organic layer 
was dried over anhydrous sodium sulfate and concentrated under, reduced pressure. The resulting residue was purified 
by silica gel column chromatography (ethyl acetate/hexane = 1/9-1/1) to obtain 2-(3.£Hdiallyloxy-2-ethylphenyl)etharK>l 
(0.74 g, 97%). ^H^NMR (GDCI3. 270 MHz) 5 (ppm): 6.37 (brs. 2H), 6. 1 1-5. 98 (m, 2H), 5.47-5.35 (m. 2H), 5.30-5.23 (m. 
2H). 4.52-4.49 (m, 4H),.3.82 (q, J = 6.8 Hz. 2H), 2.88 (t. J = 6.8 Hz, 2H). Z64 (q. J = 7.4;Hz. 2H). 1.10 (t. J = 7.4 Hz. 3H) 
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(Step 2) 

[0152] In a manner similar to that in Example 1, Step 3, 3.5-dially!oxy-2-ethyH-[2-(2-methoxyethoxy)ethyl]l)en2ene 
(0.27 g. 84%) was obtained from 2-{3,5-dia»yloxy-2-ethylphenyl) ethanol (3.5 g. 13 mmol) obtained In Example 12. Step 
1. using a 60% sodium hydride dispersion in mineral oil (0.12 g. 3.0 mmol). 2-brombethyl methyl ether (0.28 mL. 3.0 
mmol) and N.N-dimethylfomiamide (2.0 mL): ^H-NMR (CDCI3, 270 MHz) 5 (ppm): 6.37 (d, J = 2.4 Hz. 1H), 6.35 (d. J = 
2.4 Hz, 1H). 6.12-5.98 (m. 2H). 5.45-5.23 (m, 4H). 4.50-4.48 (m. 4H). 3.66-3.54 (m. 6H). 3.40 (s, 3H). 2.92 (t. J = 7.8 
Hz. 2H), 2.63 (q, j. = 7.4 Hz. 2H). 1.09 (t. J = 7.4 Hz, 3H) 
APCI-MS (mfe); 321 [M+Hr 

■.(Step3)- ' • .. ^ ' ' ' ' - • 

[0153] In a manner similar to that in Example 5. Step 4. 4.6-diallyloxy-3rethyK-2-[2-(2-methoxyethoxy)ethyOphenyl= 
4-methoxyphenyl=ketone (0.14 g. 62%) was obtained from 3,5-diailyloxy-2-ethyl-1-(2-(2-methoxyethoxy)ethyqberizene. 
(0.16 g, 0.48 mmol) obtained in Example ;12. Step 2, using 4-methoxyben2oic acid (0.22 g. 1.5 mmol). trifluoroacetic 
add (1.5 mL) and trifluoroacetic anhydride (0.40 mL) . iH-NMR (CDCI3 270 MHz) 5 (ppm): 7.77 (d. J = 9.0 Hz. 2H). 6.88 
..(d, J = 9.0 Hz. 2H), 6.38 (s. 1H), 6.07 (ddt, J = 10.6. 17.2. 5.0 Hz. 1H). 5.73 (ddt, J = 10.6. 17.2, 5.0 Hz. 1H). 5.45 (dq. 
J = 17.2. 1:6 Hz, 1H). 5.30 (dq, J = 10.6. 1.6 Hz. 1H), 5.10-5.04 (m. 2H). 4.55 (dt. J = 5.0, 1.6 Hz. 2H). 4.38 (dt, J = 5.0. 
1.6 Hz. 2H). 3.86 (s, 3H). 3.53-3.33 (m, 6H), 3.32 (s, 3H). 2.78 (t, J = 7.5 Hz, 2H). 2.69 (q, J = 7.4 Hz. 2H), 1.13 (t. J = 
7.4HZ.3H) 

APCI-MS (mfe); 455 [M+HT 

(Step4) ; . 

[0154] In a manner similar to that in Example 5. Step 5, Compound 12 (59 mg; 52%) was obtained from 4.6-dial^^^ 
3-ethyl-2-[2-(2-methoxyethoxy)ethyl]phenyl=4-methoxyphenyl= ketone (0.14, g, 0.30 mmol) obtained in Example 12.r 
Step 3. using acetic acid (4.0 mL). triphenylphosphine (0.13 g. 0.48 mmol) and palladium (II) acetate (26 mg. 0.12 
mmol). IH-NMR (CDCI3. 270 MHz) 5 (ppm): 7.94 (s. 1H), 7.70 (d, J = 8.7 Ht, 2H). 6.91 (d. J = 8.7 Hz, 2H). 6.30 (s. 1H). 
5,21 (s. 1H). 3.87 (s. 3H). 3.44-3.31 (m, 6H). 3.32 (s. 3H), 2.79 (t, J = 7.6 Hz, 2H), 2.64 (q, J = 7.5 Hz. 2H), 1.16 (t. J = 
7,5Hz.3H) 

APCI-MS (mfe); 375 [M+H]* 
Example 13 

Synthesis of 2-[2-ethyl-3.5-dlhydroxy-6-(4-methoxybenzoyl)phenyl]-N.N-bis(2-hydroxyethyl)acetamlde (Compound 13) 

[0155] In a manner similar to that in Example 10, Step 2, Compound 13 (40 mg. 30%) was obtained from 2-ethyl- 
3,5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic add (0.10 g, 0.30 mmol) obtained in Example 10, Step 1, using N-hy- 
drpxysuccinimide(0.11 g, 0.96 mmo, 1-(3-dimethylaminopippyl)-dHethy}cari>odiimide hydrochloride (0.12 g, 0.61 mmol). 
diethanolamine (0.087 mL. 0.91 mmol) and N.N-dimethylfbmiamide (1,0 mL). 

iH-NMR (CD3OD. 270 MHz) 6 (ppm): 7.77 (d, J = 8.9 Hz. 2H), 6.91 (d. J = 8.9 Hz. 2H). 6.31 (s. 1H). 3.84 (s. 3H). 3.69 
, (s. 2H). 3.60 (t. J = 5.40 Hz. 2H). 3.30-3.29 (m. 2H). 3.41 (q. J = 5.4 Hz. 4H). 2.54 (q. J = 7.6 Hz, 2H). 1.07 (t, J. = 7.6 Hz, 3H) 
APCI-MS (mte); 418 [M+HT 

Example 14 

Synthesis of 2-I2-ethyl-3.5-dihydroxy-6-(4-methoxybenzoyl)phenyl]-N-(2-hydroxyethyl)-N-methylacetamide (Com- 
pound 14)i 

[0156] In a manner similar to that in Example 10, Step 2, Compound 14 (19 mg; 37%) was obtained from 2-ethyl- 
3,5-dihydroxy-6-(4-methoxybenzoy1)phenytacetlc add (43 mg. 0.13 mmol) obtained in Example 10. Step 1.. using 1-hy- 
droxybenzotriazole'hydrateX40 mg, 0.26 mmol), 1-(3-dimethytaminopropyl)-3-ethylcartx>diimide hydrochloride (50 rng, 
0.26 mmol). 2-(methylamino) ethanol (29 mg. 0.39 mmol) and N.N-dimethytformamide (0.50 mL). 
^H-NMR (CD3OD, 300 MHz) 5 (ppm) : 7.78 (d. J = 8.8 Hz, 2H), 6.91 (br. d, J = 8.8 Hz. 2H), 6.32 and 6.31 (s. total 1H). 
3.844 and 3.839 (s. total 3H). 3.67 and 3.60 (s, total 2H), 3.58 {i 1H). 3.41 (t. 1H), 3.33 (t, 1H). 3.20 (t. IN). 2.98 and . 
2.69 (s. total 3H); 2.59-2.52 (m. 2H). 1 .10-1 .04 (m, 3H) 
APCI-MS (m/z) : 388 [M-^HT . 
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Example 15 

Synthesis of methyl 3,5-dihydroxy-2-lodo-6-(4-methoxybenzoyl)phenylacetate (Compound 15) 
(Stepl) . . ^ 

[01 57] In a manner similar to that in Example 5. Step 4. methyl 3.5-diallyloxy-2-(4-methoxyben2oyl)phenylacetate (4.4 
g, 53%) was obtained from methyl 3,5-diallyloxyphenylacetate (5.2 g. 20 mmol) obtained in Example 5, Step 1. using 
trifluoroacetic acid (40 mL), 4-methoxybenzoic add (9.1 g, 3.3 mmol) and trifluorbaGetic anhydride (8.0 mL) . 
APCJ-MS (mi/z) ; 397 [M+HT 

(St(Bp2) . • • .'^ • 

[01 58] In a manner similar-to that in Example 4. Step 1 , methyl 3.5-diallyloxy-2-iodo-6-(4-methoxybenzoyl)phenylap- 
etate (1.0 g, 69%) was obtained from methyl 3.5-diallyloxy-2-(4-methoxybenzoyl)phenylacetate (1.1 g. 2.9 mmol) ob- 
tained in Example 15, Step 1, using iodine (0.73 g, 2.9 mmol), [bis(trifluoroacetoxy)iodo]benzene (1.3 g. 2.9 mmol) and 
chloroform (30 mL). 
APCI-MS (m/z); 523 [M+H]* 

(Step 3) . 

[0159] Methyl 3,5-dialiyloxy-2-iodo-6-(4-methoxybenzoyl)-phenylacetate (80 mg, 0.15 mmol) obtained in Example 15. 
Step 2 was dissolved In 1.4-dioxane (1.0 mL). and selenium dioxide (36 mg. 0.34 mmol) and acetic add (0.028 mL. 0.46 
mL) were added thereto, followed- by stirring at 75**C for half a day. The reaction mixture was poured into a saturated 
aqueous solution of sodium hydrogencartjohate. followed by extraction with.chloroform: The organic layer was dried 
over anhydrous sodium sulfate and then concentrated under reduced pressure. The resulting residue was purified by 
preparative thin layer chromatography (chlorofomn/methanpl = 9/1) to obtain Compound 15 (1.2 mg, 8.2%). 
iH-NMR (CDCI3, 270 MHz) 6 (ppm): 8.05 (brs, IH). 7.71 (d; J = 8.8 Hz. 2H). 6.92 (d. J = 8.8 Hz. 2H). 6.63 (s* 1H). 6:03 
(brs. IH), 3.88 (s, 3H), 3.71 (s, 2H). 3.56 (s. 3H) FAB-MS (mfe) : 443 [M+H]* 

Example 16 

Synthesis of 2-p-ethyl-3.5Kiihydroxy-6K4-methoxybenzoyt)phenylhr^memyhN^ 
pound.16) 

[0160] In a manner similar to that in Example 10. Step 2. Compound 16 (27 mg. 38%) was obtained from 2-ethyl- 
3,5-dihydroxy-6-(.4-methoxybenzoyi)phenylacetic add (54 mg, 0.16 mmol) obtained in Example .10, Step 1, using 1-hy- 
droxyberizotriazole hydrate (90 mg, 0.59i mmoO, 1-(3-dlmethylaminoprop>i)-3-ethyfcarbodiimide hydroc^lp^^ (94 rng. 
.0.49 mmol), methyl(pyridin-3-ylmethyl)amine (60 mg. 0.49 mmol) and N.N-dimethylfomiamide (0.50 mL). 
^H-NMR (CD3OD. 300 MHz)'6 (ppm): 8.47-8.35 (m. 2H). 7.81-7.75 (m. 2H). 7.55-7.21 (m. 2H), 6.95-6.90 (m. 2H). 6.33 
(s. 0.75H). 6.32 (s. 0.25H). 4.60 (s. 0.5H).4.41 (s. 1.5H). 3.85 (s. 2.25H). 3.84 (s, 0.75H). 3.72 (s. 1.5H), 3.66 (s. 0.5H). 
2.92 (s. 2.25H). 2.75 (s. 0,75H). 2.57 (q. J =.7.3 Hz. 1.5H), 2.48 (q. J = 7.3 Hz. 0.5H). 1.08 (t. J = 7.3 Hz, 2.25H). 1.01 
(t. J = 7.3 Hz. 0.75H) 

APCI-MS (mfe); 435 [M+nr . ^ 

Example 17 

Synthesis of 2-(4-{2-P'«thyt-3.5Hiihydroxy-6-(4-methoxybenzo^ 
(Compound 17) 

[0161] In a manner ^milar to that in Example 10. Step 2. Compound 17 (46 mg. 57%) was obtained from 2-ethyt-. 
3,5-dihydroxy-6-(4-methoxybenzoyl)pheny1acetlc add (54 mg. 0.16 mmol) obtained in Example 1 0. Step 1 . using 1-hy- 
droxybenzotriazole hydrate (90 mg. 0.59 mmol), 1-(3-dlmethylaminopropyl)-3-ethylcartX)diimide hydrochloride (94 mg, 
0.49 mmd). 2-piperazinylbenzenecarbonitrile (95 mg, 0.51 mmoO and N.N-dimethylformamide (0.50 mL). 
iH-NMR (CD3OD, 270 MHz) 5 (ppm) : 7.78 (d. J = 9.0 Hz, 2H). 7.63-7.56 (m, 2H), 7.1 1 (dt. J = 1.0, 7.6 Hz* IH). 7.04 
(d, J = 8.2 Hz, IH). 6.91 (d. J = 9.0 Hz, 2H), 6.33 (s. 1 H). 3.81 (s, 3H), 3.67 (s, 2H), 3.61 (brt, J = 4.9 Hz. 2H). 3.50 (brt. 
J = 4.9 Hz, 2H). 2.99 (brt. J = 4.9 Hz. 2H). 2.80 (brt. J = 4.9 Hz. 2H), 2.58 (q. J = 7.5 Hz, 2H). 1.09 (t. J = 7.5 Hz, 3H) 
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FAB-MS (m/z) ; 501 [M+Hr 
Example 18 

Synthesis of methyl &-allyloxy-3-hydroxy-2-(4-methoxybenzoyt)phenylacetate (Compound 18) 

[0162] Methyl 3.5-dlallyloxy-2-(4-methoxybenzoyl)phenylacetate (ICQ mg. 0.25 mmol) obtained in Example 15. Step. 
1 was dissolved In.dichloromethane (10 mL). After the solution was cooled to -78*C, a 1,0 molA. solution of boron ■ 
tiibromide in hexaiie (0:50.mL. 0.5 mmol) was added thereto, followed by stirring at -78'C for 30 minutes. To the reaction' 
• mixture were successively added methanol and a. saturated aqueous solution of sodium; hydrpgencarbohate, followed 
by extraction with chloroform. The organic layefr was.drfed over sodium sulfate and then concentrated under reduced 
pressure. The resulting residue was purified by preparative thin layer chromatography (chlorofonWmethanol = 20/1) to 
obtain Compound 18 (54 mg, (51%). 

^HNMR (CDCI3, 270 MH2> 5 (ppm) : 9.83 (s. 1H). 7.61 (d. J = 8.9 Hz, 2H), 6.91 (d. J = 8.9 Hz. 2H). 6.48 (d. J = 2.4 Hz. 
IN). 6.42 (d, J = Z4 Hz, 1H), 6.04 (m. 1H). 5.43 (dd, j = 7.7^ 1.7 Hz, 1H). 5.32 (dd. J =7.7,1.7 Hz; 1H), 4.56 (dt. J = 
5.3, 1.5 Hz, 2H), 3'.87 (s; 3H). 3.63 (s, 3H). 3.37 (s. 2H) \ , 
FAB-MS (mite) : 357 [M+Hr 

Example 19 

Synthesis of methyl 3.5-dihydroxy-2-(4-methoxybenzoyl)phenylacetate (Compound 19) and methyl 3.5-dihydroxy- 
2-(4-hydroxybenzoyl)phenylacetate (Compound 20) 

[0163] Methyl 3.5-diallyloxy-2-(4-methoxybenzoyl)phenylacetate (100 mg. 0.25 mmol) obtained in Example 15. Step 
1 was dissolved in dichloromethane (10 mL). and a 1.0 mol/L solution of boron tribromide in hexane (2.amL, 2.0 mmol) 
was added thereto, followed by stirring at room temperature for 1 hour. To the reaction mixture was added methanol, 
and after.stirnng for 10 minutes; the mixturis was concentrated under reduced pressure. The resulting residue was 
purified by preparative thin layer chromatography (chlorofbrm/methanol = 9/1) to obtain Compound 19 (9.9 mg, 13%) 
and Compound 20 (38 mg^ 51%); 

Compound 19:. 

[01641 ^H-NMR (CpCIa, 270 MHz) 5 (ppm) : 9.21 (brs. 1H)i 7.65 (d, J = 8.6 Hz; 2H). 6.90 (d, J = 8.6 Hz. 2H). 6.33 
(brs, 2H), 3.86 (s, 3H). 3.53 (s, 3H). 3.37 (s. 2H) FAB-MS (mfe) ; 317 [M+H]* 

Compound 20: . . 

[0165] iH-NMR (DMSOdg. 270 MHz) 5 (ppm): 9.46 (brs. 3H). 7.52 (d, J = 8.8 Hz. 2H), 6.77 (4 J = 8.8 Hz, 2H), 6.25 
(d,J = 2.0Hz. 1H),.6.22(d.J = 2.0Hz,1H),3.35(s.3H),3;31(s.2Hj ■ ^ 

FABtMS (m/i) ; 303 [M+H] * 

Example 20 

Syhthesjs of 2-[2-ethyl-3.5-dihydroxy-6-(4^ethoxybenzoyl) phenyp-1-(3-hydroxypiperidino)ethanone (Compound 21) 

[0166] In a manner similar to that in Example 10. Step 2. Compound 21 (50 mg. 43%) was obtained from 2-ethyl- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic add (93 mg. 0:28 mmol) obtained in Example 10, Step 1, using 1-hy- 
droxybenzotriazole hydrate,(0.12 g. 0.75 mmol). 1^3-dimethylamlhopropyl)-3-ethylcartx>diimide. hydrochloride (0.13 g.. 
0.68 mmol). 3-hydroxypiperidine (0.12 g, 1 .2 mmol) and N.N-dimethytfbrmamide (1 .0 mL). 

1 H-NMR (DMSOdg. 270 MHz) 5 (ppm): 7.63 (d, J = 9.0 Hz, 2H). 6.92 (d, J .= 9.0 Hz. 2H), 6.33 (bra, 1 H), 3.79 (s. 3H). 
3.70-3.52 (m, 3H). 3.45 (bra, 2H), 3.03 (brt, J = 10.4 Hz. 1H). 2.78 (brt, J = 9.7 Hz, 1H). 2.36 (q, J = 7.5 Hz. 2H), 1.56 
: <m. IH), 1.39 (m, IH). 1.15 (m, 1H), 0.97 (m, 1H), 0.97 (t. J = 7.5.Hz, 3H) 
APCI-MS (m/^); 414 [M+HT 
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Example 21 

Synthesis of 2-[2-ethyl-3.5-dihydroxy-^(4-methoxybenzoyl)phenyl]-1-I3-(hydroxymethyl)piperi (Com- 
pound 22) 

[0167] In a manner similar to that in Example 10. Step 2. Compound 22 (46 mg. 57%) was obtained from 2Hethyl- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic acid (99 mg, 0.30 mmof) obtained in Example 10. Step 1, using 1-hy- 
droxybenzotriazole hydrate (0.1 1 g. 0.72 mmol), 1-(3-dimethylaminopropyl>r3-ethylcarbodiimide hydrochloride (0.13 g, 
0.68 mmol). 3-(hydrpxymethyl)piperidine (0.14 g, 1.2 mmol) and N.N-dimethylfonmamide (1 .0 mL). 
^H-NMR (CD3OD, 270 MHz) 5 (ppm): 7.77 (d, J = 8.9 Hz. 2H). 6.90 (d, J = 8.9 Hz, 2H). 6.32 (brs. 1H). 4.14 (m. O.SH), 
4.14^3.68;(m, 2H). 3.84 (s. 3H),3.62-3.59 (m. 2H), 3;44-3.25 (m. 2H). 2:92 (m. 0.5H)>2.75 (dd, J = 10.4. 13.7 Hz. 0.5H). 



2.61-2.43 (m. 2.5H). 2.31 (dd. J = 9.9. 12.7 Hz, O.SH), 
APCI-MS (m/z); 428 [M+HJ* 



1.70-1.04 (m, 5H). 1.07 (t J = 7.4 Hz, 3H) 



Example 22 . ' - 

Synthesis of 1-(2-[2-ethyl-3.5-dihydroxy-6-(4-methoxybenzoyl)phenyqacetyl}piperidine^ (Cdmi)ound 23) 

[0168] In a manner similar to that in Example 10. Step 2, Compound 23 (72 mg. 52%) was obtained from 2-ethyi- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic acid (0.10 g, 0.31 mmol) obtained in Example 10, Step 1, using 1-hy- 
droxybenzotriazole hydrate (a.12 g, 0.75 mmol), 1-(3-dimethylaminopropy])-3^thyicarbodiimide hydrochloride (0.13 g, 
0.68 mmol). :piperidine-3-cart)oxamide (0.16 g. 1.2 mmol) and N,N-dimethylformamide (1.0 mL^^ 
IH-NMR (CD3OD. 270 MHz) 6 (ppm): 7.77 (d. J = 8.9 Hz, 2H). 6.95-6.90 (m, 2H). 6.32 and 6.31 (s. total 1H). 4.26 (m.^ 
0.5H). 4.05 (m. 0.5H). 3.84 (s, 3H), 3.89-3.56 (m, 3H). 3.11-2.86 (m, 1H). 2.64-2.24 (m. 4H). 2.04-1.31 (m, 4H). 1.07 (t, 
J = 7.4 Hz. 3H) .\ . . . .^ . 

APCI-MS (mte): 441 [M+Hr 

Example 23 

Synthesis of 1-{2-[2-ethyk3.5-dihydroxy-6-(4-methoxybenzoyl)phenynacetyt}piperidine-4-carboxa (Compound 24) 

♦ ' ' ■ . • • ■ ' 

[0169] In a manner similar to that in Example 10, Step 2. Compound 24 (13 mg, 9.7%) was obtained from 2-ethyl- 
3,5-dihydroxy-6-(4-rnethoxybenzoyl)phenylacetic add (0:iO g,.0.31 mrnoQ obtained in Example 10, Step 1,' using 1-hy- 
droxybenzotriazole hydrate (0:12 g, 0.75 mmol). 1-(3-diifn(BthylaminopropyI)-3-ethylcarbodiimide hydrochloride (0.14 g, 
0.73 mmol). piperidine-4-cartx>xamide (0.16 g. 1.2 mmol) and N; N-dimethylfomnamide (1.0 mL). 
iH-NMR (CD3OD. 270 MHz) 6 (ppm): 7.77 (d. J = 8.9 Hz. 2H). 6.90 (d. J = 8.9 Hz. 2H). 6.32 (brs. 1H). 4.22 (m. 1H). 
3.84 (s. 3H). 3.61 and 3.59 (s, total .2H). 3.40-3.29 (m, 2H), 3.11-3.00 (m, 2H)i 2.80-2.35 (m, 2H), 2.18-1.20 (m, 4H), 
1.07 (t. J =7.5 Hz. 3H) ; . : " 

APCI-MS (mfe); 441 (M+H1+ ^ 

Example 24 

Synthesis of 2-[2^thyl-3,5Kiihydroxy-6=(4^rnethoxybenzoyt)ph0nyfI-1-(3-hy^^ (Compound 

25) " , : ..^ - 

[0170] In a manner similar to that in Example 10, Step 2, Compound 25 (17 mg. 15%) was obtained from 2-ethyl- 
3.5-dihydroxy-6-(4-methoxyl>enzoyl)phenylacetic add (98 mg, 0.30 mmol) obtained in Example 10, Step 1. using 1-hy- 
droxybenzotriazole hydrate (0.12 g. 0.75 mmol). 1-(3-dimethytaminopropyl) -3-ethylcarbodiimide hydrochloride (0^13 g, 
0.68 mmol). 3-hydroxypynrolidine (0. 1 3 mL, 1 .4 mmol) and N.N-dirhethylformamide (1 .0 mL). 

iH-NMR (DMSO-dg. 270 MHz) 5 (ppm): 9,36 (s, 1H), 9.07 (s, 1H), 7.63 (brd. J = 9.0 Hz, 2H). 6.94 (d, J = 9.0 Hz. 2H); 
6.32 (s. 1 H). 4.92 and 4.80 (d. J = 3.5 Hz, total 1 H). 4.18 and 4.05 (m, total 1H), 3.80 (s. 3H). 3.38-3.29 (m. 3H). 3.1 1-2.97 
(m. 3H). Z40 (q. J = 7.5 Hz. 2H). 1 .73 (m, 1 H), 1 .55 (m, 1 H). 0.98 (t, J = 7.5 Hz. 3H) 
APCI-MS (mte); 400 [M+HT 
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Example 25 

Synthesis of ^^(2.3-dihyd^oxypropyl)-2-[2-ethyl-3.5-dihyd^oxy-6-(4-methoxyben^^ (Com- 
pound 26) 

[0171] In a manner similar to that in Example 10. Step 2. Compound 26 (62 mg. 46%) was obtained from 2-ethyl- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic add (0.11 g. 0:32 mmol) obtained in Example 10, Step 1, using 1-hy- 
droxybenzotriazole hydrate (0.13 g, 0.82 mmol). 1-(3-dimethylaminopropyl)-3-ethylcarbodiimlde hydrochloride (0:15 g, 
0.76 mmol). 3-methylamino-1,2-propanedlol (0:i3 mL. 1.3 mmol) and N.N-dlmethytformamide (1.0 mL). . 
iH-NMR (DMSO-de, 270 MHz) 5 (ppm): 9.36 and 9.32 (s. total 1H). 9.07 and 9.03 (s, total 1H). 7.63 (d. J = 8.6 2H), 
6.92 (d, J i= 8.6 Hz, 2H). 6.32 and 6:30 (s. total 1H). 4.83 (m. 0.5H). 4.62 (m, 0,5H), 4.53 (m, 0.5H). 4.32 (m. p.5H). 3:79 
(s. 3H). 3.60-2.90 (m.7H), 2.90 and 2.59(3. total 3H), 2.38-2.35 (m,2H),1;01-0.92(m,3H) - - : ,1 
APCI-MS (m/z); 418 [M+H]* 

Example 26 ; . - ' - 

Synthesis of methyl 3^hydroxy^5-methoxy-2-(4-methoxybenzoyl) phenylacetate (Compound 

(Stepi) ' , . 1. .... 

[0172] Compound 19 (0.76 g, 2.1 mmol) obtained in Example 19 was dissolved In N.N-dlmethyffbnnamide (12 mL), 
and potassium cart>onate (0.66 g. 4.8 mmol) and methyl iodide (0.34 mL. 5.5 mmol) were added thereto at room tenv 
perature, followed by stirring at rpom temperature for 1 hour. To the reaction mixture were added a saturated aqueous 
solution of ammonium chloride (30 mL) and water (0.20 L). and the mixture was extracted with ethyl acetate (0^20 L). 
The organic layer was dried over anhydrpus sodium sulfate and then concentrated under reduced pressure to obtain 
methyl 3,5-dimethoxy-2-(4-methoxybenzoyl)phehylacetate. 
. APC1-MS (m/i) ; 371 [M+H]* 

(Step 2) 

[0173] Triphenylphosphine (0.22 g. 0.84 mmol) and palladium (II) acetate (47 mg, 0.21 mmol). w^re dissolved in 
tetrahydrofiiran (2.0 mL) In an atmosphere of argon, followed by stirring at room temperature for 10 minutes^ To the 
reacdon mixture was added a solution of methyl 3.5-dimethoxy-2-(4Hrnethoxybenzoyl)phenylacetate (0.78 g. 2.1 mrm)!) 
. obtairied In Exaifnple 26, Step 1 in fonrnic acid (20 mL), followed by stirring at 80*C for 5 hours. The reaction mixture was 
cooled to room temperature and then concentrated. The resulting residue was purified by silica gel column chromatog- 
raphy (ethyl acetate/hexane = 1/4-1/1) to obtain Compound 27 (0.39 g. 56%). 

IH7NMR (CDCIg. 270 MHz) 5 (ppm): 7.77 (d. J = 8.9 Hz, 2H). 6.77 (d, J = 8.9 Hz. 2H), 6.40 (s, IH)] 6.38 (s. 1H), 5.70 

(brs. 1 H). 3.85 (s. 3H). 3;61 (s, 2H) ; 3.49 (s. 6H) , . , 

APCI-MS (mfe)r331 [M+H]* . ^S^:^^ . - ; : 

Example 27 , . . 

Synthesis c^.2-[2-«thyt^.5-dihydroxy-6T(4-methoxybenzoyl)phenyl]-rH (Compound 28) • 

[0174] In a manner similair to that in Example 10. Step 2. Compound 28 (62 mg, 46%) was obtained from 2-ethyt- 
3.5-dihydroxy-6-(4-methdxybenzoyl)phenylacetic add (98 mg, 0.29 mm6l>obtained in Example .10. Step 1, using*1-hy- 
droxybenzotriazole hydrate (0.11 g, 0.72 mmol). 1-(3-dimethylaminopropyl)-3-ethylcartx>diimide hydrochloride (0.13 g, . 
0.68 mmol). (pyridin-3-ylmethyl)amine (0.12 mL. 1.2 mmol) and N.N-dimethytformamide (1.0 mL). 
iH-NMR (CD3OD. 270 MHz) 5 (ppm): 8.38-8.36 (m, 2H). 8.06 (t. J = 4.8 Hz. 1H). 7.77 (brd, J = 9.0 Hz. 2H), 7.60 (brd, 
J = 7.9 Hz. 1H). 7.30 (dd, J = 4.8, 7.9 Hz, 1HX:6.91 (t. J = 9.0 Hz, 1H). 6.35.(s, 1H), 4.27 (m, 2H), 3.85 (s, 3H). 3:46 (s, 
2H), 2.60 (q. J = 7.5 Hz. 2H); 1 .05 (t J = 7.5 Hz, 3H) . / 

APCI-MS (m/z); 421 [M+HJ* 
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Example 28 

Synthesis of methyl 2r(3;4-dimethoxybenzbyl)-6-ethyl-3,5Klihydroxyph 

5 (Step1) . , 

[0175] In a manner similar to that in Example 5, Step 4. methyl 3.5-diaIlyloxy-2-(3.4-dimethoxybenzoy!)-6-ethylphe- 

nylacetate (0.87 g. 81%) was obtained from methyl 3,5-diallyloxy-2-ethylphenylacetate (0.i59 g. 2.4 mmol) obtained in 

Example 5, Step 3. using 3.4-dimethoxybenzoic add (0.95 g, 5.2 mmol), trifluoroacetic acid (3.0 mL) and trifluoroacetic , 
10 anhydride (0.70 mL). - 

iH-NMR (CDCI3. 270 MHz) 6 (ppm): T. 54 (d. J = 2.0 Hz, 1H). 7.31 (dd. J = 2 ^ 0, 8.4 Hz. 1H), 6.80 (d. J = 8.4 Hz, 1H). 

6 44 (s 1H), 6.06 (m. 1H). 5.71 (m, 1H). 5.45 (dq, J = 17.3, 1.6 Hz, 1H), 5.30 (dq, J = 10.6. .1.6 Hz, 1H). 5. 09-5.02 (m. 

2H). 4.67 (dt. J = 4.9, 1 .6 Hz, 2H), 4.38 (dt, J = 4.9, 1 .6 Hz, 2H), 3.93 (s. .3H), 3.92 (s. 3H), 3.63 (s. 2H), 3.46 (s. 3H). 

2.65(q.J = 7.4,Hz.2H).1.10(t. J-7.4Hz. 3H) ^ 
15 ESI-MS (m/z) ; 455 [M+H]* 

■ ■(Step2y • • ■ \ ' ' . 

[0176] In a manner similar to that in Example 5, Step 5, Compound 29 (0.30 g. 42%) was obtained from methyl 
20 3.5-diallyloxy-2-(3,4-dimethoxybenzoyl)-6-ethylphenylacetate (0.87 g. 1 .9 mmol) obtained in Example 28, Step 1 , using 
acetic add (1 5 mL); triphenylphosphine (0.39 g. 1 .5 mmol) and palladium (II) acetate (86 mg. 0.38 mmol). 
IH-NMR (CDCI3. 270 MHz) S (ppm): 7.44 (d. J = 2.0 Hz. 1H). 7.36 (dd. J = 2.0, 8.6 Hz. 1H), 6.95 (d, J = 8.6 Hz. 1H). 
6.35 (s, 1 H). 3.88 (s. 3H). 3.83 (s, 3H), 3.53 (s. 2H). 3.44 (s. 3H), 2.58 (q, J = 7.3 Hz, 2H). 1 .07 (t, J = 7.3 Hz. 3H) 
ES;i-MS (m/z); 375 [M+Hr 

25 . ... ■ . • ■ . "\ • ; 

Example 29 ' 

Synthesis of 2-I2-ethyl-3,5-dihydroxy-6-(4-methoxybenzoyl-pheriyl]-1-(4^phenylpi^ (Compound. 
30) 

30 ■ . 

[OI77] In a manner, similar to that in Example 10. Step 2. Compound 30 (95 mg. 70%) was obtained from 2-ethyl- 
3.5-dihydroxy^4-methoxybenzoyl)phenylacetic add (95 mg, 0.29 mmol) obtained In Example 10, Step 1, using 1-Hy- 
droxybenzotriazole hydrate (0.11 g. 0.72 mmol). i-(3-dlmethylaminopropyl)^3-ethylcarbodiimlde hydrochloride (0.13 g, 
0.66 mmol). 1-phenylpiperazlne (0.18 rhL, 1.2 mmol) and N.N-dimethylfonnamide (1.0 mL) 

35 1H-NMR (DMSOde. 270 MHz) 5 (ppm): 9.37 (s. 1 H). 9.08 (s. 1 H). 7.62 (d. J = 8.8 Hz. 2H). 7.20 (t J = 8.5 Hz, 2H), 
6.88-6.76 (m. 5H). 6.33 (s. 1H). 3.72 (s. 3H), 3.51 (brs. 4H), 3.31 (brs. 2H), 2.93 (brs. 2H), 2.76 (brs. 2H), 2.40 (q, J = 
7.2Hz.2H),0.99(t. J = 7.2Hz.3H) APCI-MS(m/z);473[M-H}- . - 

Example 30 " - . ... 

40 ■ , . ' ■ • " • * ' ■ ' 

Synthesis of 2-[2-ethyl-3,5-dihydrpxy-^4HTiethoxybenc2oyl)phenyl>1-(44iydro^ (Com- 
pound 31) 

[01781 In a manner similar to that in Example 10, Step 2. Compound 31 (82 .rng, 58%) wa^ obtained from 2-ethyl- 
45 -3,5KJihydroxy-6-(4^methoxybenzoyl)phenylacetic add (96 mg. 0.29 mmoD obtained in Example 10, Step 1. using 1-hy- 
^ droxybenzotriazble hydrate (0.1 1 g. 0.72 mmol). 1-(3-dimethylaminopropyl)-3.ethylcarbodiimide hydrochloride (0.13 g, 

0 67 mmoO. 4-hydroxy-4^henylpiperidine (0.21 g. 1.2 mmol) and N.N-dimethylformamide (1.0 mL). 

1H-NMR (DMSO^. 270 MHz) 5 (ppm): 9.37 (s. 1H). 9.06 (s. 1H). 7.66 (d. J = 8.9 Hz, 2H). 7.^7.29 (m. 4H). 7.22 (m. 

1H). 6.92 (d, J = 8.9 Hz. 2H), 6.32 (s. 1H). 5.02 (s, 1H). 4.09-4.01 (m. 2H). 3.76 (s. 3H), 3.59 (d. J = 16.5 Hz, 1H). 3.46 
5a (d, j = 16.5 Hz. 1H). 3.30 (m, 1H), 2.75 (m, 1H), 2.50-2.35 (m. 2H), 1.60-1 24 (m, 4H). 1.00 (t. J = 7.6 Hz, 3H) 

APCI-MS (mte) ; 488 [M-HT 

Example 31 

55 Synmesisof2-(2-ethyl-3,5^1ihydroxy-6-(4-methoxybenzdy^ 

pound 32). , 

[0179] In a manner similar to that In Example 10. Step 2. Compound 32 (26 mg. 19%) was obtained from 2-ethyl- 
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3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetlc acid (92 mg. 0.28 mmol) obtained in Example 10. Step 1. using 1-hy- 

droxybenzotriazole hydrate (0.11 g, 0.72 mmol). 1-(3-dimethylamlnopropyl)-3-ethylcarbodiimide (0.10 g. 0.64 mmol), 

1-(pyrimldin-2-yl)pipera2ine dihydrochloride (0.27 g. 1.1 mmol) and N.N-dimethylfomiamide (1.0 mL). 

IH-NMR {CD3OD, 270 MHz) 5 (ppm): 8,32 (d. J = 4.6 Hz. 2H). 7.75 (d. J = 9.1 Hz. 2H). 6.87 (d, J = 9,1 Hz. 2H), 6.61 

(t. J = 4.6 Hz. 1H). 6.33 (s. 1H). 3.79 (s. 3H). 3.65 (brs.'4H), 3.50-3.44 (m. 4H). 3.40-3.34 (m, 2H). 2.58 (q, J = 7.6 Hz, 

2H). 1.09(t. J = 7.6Hz.3H) 

APCI-MS (mfe); 477 [M+Hr 

Example 32 . : - 

Syrthesis of 2-(2-ethyj-3,5-dihydroxy-6-(4HrnethoxybenzoyI)-phe 
(Compound 33) 

[0180] In a manner similar to that in Example 10. Step 2. Compound 33 (45 mg. 34%) was obtained from 2-ethyl- 
3.5-dihydroxy-6-(4-methoxybenzbyl) phenylaceticacid (0.10 g, 0.30 mmol) obtained in Example 10, Step i. using 1-hy- 
droxybenzotriazdle hydrate (0.12 g, 0.78 mmol), .1-(3-dimethytaminopropyi)-3-ethylcarbodiimide hydrochloride (0.13 g. 
0.68 mmol), 2-(2-methdxyethylamlno)ethanol (0.15 g. 1.2 mmol) obtained in. Reference Example 1 and N.N-dimethyl- 
formamlde (I.OmL). , . 

iH-NMR (CD3OD 270 MHz) i5 (ppm): 7.80 (brd. J = 8.9 Hz. 2H). 6.93 (d. J = 8.9 Hz. 2H). 6,32 (s. 1H). 3.86 (s. 3H), 3.72 

and 3.70 (s, total 2H). 3.61-3.28 (mi 8H), 3.18.3.12 (m. 3H), 2.62-2.50 (m, 2H). 1.08(t. J = 7.3 Hz. 3H)^ ^ 
APCI^^S (m/z); 430 [M-H]- 

Example 33 

Synthesis of 6-(2-(2.3-dihydroxypropyIoxy) ethya-5-ethtyl-2.4-dihydroxyphenyN2-fluoro-4-methoxyphenyl=ketone { 
. (Compound 34) 

(Stepi) 

[0181] In a manner similar to that in Example 1. Step 3, 1-(2-allyIoxyethyl)-3,5rbis(methoxymethoxy)-2-ethylbenzen6 
(4.2 g, 81 %) was obtained as a pale yellow oil from 2-[3,5-bis(methoxymethoxy)^2-ethylphenyl]ethanol (4.5 g. 17 mmol) 
obtained in Example 7, Step 4, using a 60% sodium hydride dispersion in mineral oil (2.7 g, 68 mmol). allyl bromide (5.8 
mU 67 mmoO arid N.N-dimethylfonrnamide (90 mL) . . 

IH-NMR (CDCI3. 300 MHz) 5 (ppm): 6.67 (d. J = 2.5 Hz. 1 H). 6.56 (d. J = 2;5 Hz. IH). 5.93 (ddt. J = 17.2. 10.8. 5.9 Hz. 
1H). 5.27 (dq. J = 17.2. 1.1 Hz. IH). 5.19 (dq. J = 10.8. 1 .1 Hz. IH). 5.17 (s. 2H). 5.12 (s. 2H). 4.00 (dt. J = 5.9; 1.1 Hz. 
2H).3.60(t;J = 7.7Hz,2H),3.48(s.3H).3.47(s.3H),2.90(t,J = 7,7Hz.2H),2.63(q,J=7.3Hz,2H)i1 . 10(t. J=7.3Hz.3H) 

(Step 2) . - 

[0182] In a mannier similar to that In Example 1 ..Step 4. 3-(2-allyloxyethyl)-1 ,5-bis(methoxymethoxy)-2-bromo-4-ethyl- 
benzene (5.0 g, 95%) was obtained as a pale yellow oil from 1-(2-aI!yIoxyethyl)=3.5-bis(methoxymethbxy)-2-ethylben- 
zene (4.2 g. 14 mmol) obtained in Example 33. Step 1, using N-bromosucdnimide (2.7 g. 15 mrhol) and N.N-dimethyl- 
fonmamide (60 mL). 

iH-NMR (CDCIa, 300 MHz) 6 (ppm): 6.87 (s,.1H), 6.93 (ddt, J =: 17.2. 10.5. 5.8 Hz, IH), 5.26 (dq, J = 17.2, 1.5 Hz, IH), 
5.19 (s. 2H). 5.17 (s, 2H), 5.19-5.17 (m, 1H), 4.02 (dt. J = 5.8, 1.5 Hz. 2H). 3.58 (t, J = 7.9 Hz, 2H), 3.52 (s, 3H). 3.47 
(s. 3H). 3.18 (t. J = 7.9 Hz. 2H), 2.68 (q, J = 7.3 Hz. 2H). 1.11 (t, J = 7.3 Hz. 3H) 

(Step 3) ... . 

[01 83] 3-(2-Allyloxyethyl)-1 .5-bis(methoxymethoxy)-2-brorno-4-ethylbenzene (5,0 g, 1 3 mmol) obtained in Example 
33, Step 2 was dissolved in a mixed solyent of tetrahydrofurah (50 mL) and water (10 mL) . To the solution were added 
4-methylmorphollne N-oxide (1.9 g. 16 mmol) and a 2.5% solution of osmium tetroxide in 2-methyl-2-propanol (1.0 mL) 
at room temperature with stirring, and the mixture was stirred overnight After addition of a saturated aqueous solution 
of sodium thiosulfate, the reaction mfacture was further stirred for 2 hours and then extracted twice with ethyl acetate. 
The organic layers were combined, washed with a saturated aqueous solution of sodium chloride, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure to obtain 3-{2-(3.5-bis(methoxymethoxy>>2-bromo-6-ethylphe- 
nyqethoxy}propane^1,2-didl. The obtained 3-{2-[3,5rbis(methQxymethoxy)-2-bromoT6Hethytphenyl]ethoxy}propane^ 
1,2-diol was dtssoh^ed in N,N-dimethylformamide (50 mL), and 2, 2-dimethoxypropane (6.4 mL, 52 mmol) and p-tolue- 
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nesulfonic acid monohydrate (0.12 g, 0.63 mmof) were added thereto at room temperature with stirring, followed by 
stirring for 30 minutes. After neutralization with a saturated aqueous solution of sodium hydrogencarbonate. the reaction 
mixture was extracted twice with ethyl acetate. The organic layers were combined, washed with a saturated aqueous 
solution of sodium chloride, dried over anhydrous sodium sulfate arid concentrated under reduced pressure. The resulting 
residue was purified by silica gel column chromatography (ethyl acetatemexane = 1/9-1/4) to obtain 1>bis(methoxy^ 
oxy)-3-{2-[(2,2-dimethyl-1,3-dioxolan-4-yl)methoxy]ethyl}-2-'bromo-4-ethylbenzene (5.6 g, 93%) as a colortess oil. 
IH^NMR (CDCI3. 300 MHz) 5 (ppm): 6.87 (s. 1H). 5.19 (s. 2H). 5.16 (s. 2H). 4.28 (m. 1H). 4.06 (dd, J = 8.2. 6.4 Hz. 1H)... 
3.73 (dd. J =. 8.2, 6.4 Hz. 1H). 3:65-3.46 (m. 4H). 3.52 (s, 3H). 3.47 (S. 3H). 3.17 (t. J = 7.9 Hz. 2H). 2.68 (q. J = 7:4 Hz. 
2H). 1.43 (s, 3H), 1.37 (s. 3H). 1.11 (t. J = 7.4 Hz. 3H) ' 
ES!-MS(rTi/z);480.482[M+^^ . ; 

■(step4)'=-. • ;;. 

[01841 in a manner similar to that In Example 1 , Step §; (4.6-bis(methoxymethoxY)-2-.{2-[(2.2-dimethyH .3-dioxolan- 
4-yl)methbxy]ethyi}-3-ethylphenyl)(2-fluor6-4-methoxy-phenyl)niethan^^ obtained from 1.5-bis(methoxymethoxy)- 
342-[(2.2-dimethyl-1 .3-dioxolan-4-yl)methoxy]ethyl^2-bromoH4-ethylbe^^^ (0.39 g. 0.84 mmol) obtained in Example 
33, Step 3. using a 1.5 mol/L solution of n-butyllithium in tetrdhydrofuran (1.0 mL. 1.5 mmol). 2-fluoro-4-methoxybeh- 
zaldehyde (0.13.g. 0.84 mmol) and tetrahydrofuran (10 mL). Further. 4.6-bis(methoxymethoxy)-2-{2-[(2.2-dimethyl- 
1.3-dioxoian-4-yl)methoxy]ethyl^3-ethylphenyl=2-fluoro-4-methoxyphen>^ g, 46%) was obtained from 

(4.6-bis(meth6xymethoxy)-2-{2.[(2.2-dimethyl-1 ,3HJioxolan-4-yl)me^ (2-fluon>4-methoxy- 
phenyl)methanol. using pyridinium dichromate (0.16 g. 0.43 mmol) and dichloromethane (10 mL). ^H-NMR (CDCI3. 300 
MHz) 5 (ppm): 7.72 (t. J = 8.8 Hz. 1H), 6.81 (s. 1H). 6.70 (dd. J = 8.8. 2.3 Hz. 1H). 6.57 (dd. J = 13; 2.3 Hz. 1H). 5.21 
(s 2H) 4.97 (s, 2H). 4.14 (m. 1H). 3.97 (dd. J = 8.3. 6.4 Hz. 1H). 3.84 (s. 3H). 3.62 (dd. J = 8.3. 6.4 Hz, 1H), 3.60-3.53 
(m. 2H). 3.50 (s. 3H). 3.42 (dd. J = 9.9. 5.8 Hz, 1H). 3.35 (dd. J = 9.9. 5.8 Hz. 1H). 3.25 (s, 3H). 2.81 (dd. J = 9.9. 6.8.- 
Hz,.2H).2.66(q.J = 7.4Hz.2H).1.38(s.3H). 1.33(s,3H). 1,13(t,J=7.4te^^^^ . 

■(Step5) .' • ' ' " ' -y *■ ' ' " ' ' ::.y'.. " [\ . • ' 

10185] In a manner similar to that in Example 1. Step 6. Compound 34 (54 mg. 60%) was obtained from 4.6-bis 
(methoxymethoxy)-2H2-[(2.2-dimethyi-1.3-dioxolan-4-yl)-meth6xy]ethylh 

tone (0,12 g. 0.23 mmol) obtained in E>cample 33. Step 4, using methanol (io mL) arid a A moVL solution of hydrogen 
chloride in 1.4-dioxane (2.0 mL). . ^ 

IH-NMR (CD3OD. 300 MHz) 5 (ppm): 7.52 (t. J = 8:8 Hz, 1H). 6. 68 (dd, J = 8.8, 2. 5 HZ..1H). 6.62 (dd. J = 13.2 ,5 Hz, 
1H). 6.17 (s. 1H). 3.76 (s. 3H). 3.57 (m. 1H). 3.45t3.20 (m, 6H). 2.70 (t, J = 8.2 Hz. 2H). 2.54 (q. J = 7.4 Hz. 2H). 1.03 
(t. J = 7.4 Hz. 3H) APCI-MS (m/z); 407 [M-HJ- 

Example 34 

Synthesis of 2^2-ethyl-3.Mihyd^oxy^ 

(Compound 35) . . 

[01861 In a manner similar to that in Example 10. Step 2. Compound 35 (0.1 1 g. 74%) was obtained from 2-:ethyl- 
/ 3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic add (93 mg. 0.28 mmol) obtained in Example 10. Step 1. using 1-hy- 
droxybenzotriazole hydrate (0.11 g. 0.72 rrimo!), 1-(3-dimethylaminppropyl)-3-ethylcarbodiimide hydrobhloride (0.13 g. 
0.68 mmol). 1-(3-methoxyphenyi)piperazine (6.22 g, 1.1 mmol) and N.N-dimethyHbrmamide (1.0 mL) . 
1H-NMR (CD3OD. 270 MHz) 5 (ppm) : 7.75 (d. J = 8.9 Hz. 2H). 7.13 (t. J = 8.3 Hz. 1H). 6.84 (d. J = 8.9 Hz. 2H). 6. 
50-6.41 (m, 3H). 6.33 (s. 1H). 3.76 (s. 3H). 3.75 (s. 3Hj. 3.65 (s. 2H). 3.57-3.52 (m. 2H). 3.45-3.41 (m, 2H). 2.96-2.92 
(m. 2H), 2.76-2.72 (m. 2H). 2:58 (q, J = 7.6 Hz. 2H). 1.09 (t, J = 7.6 Hz. 3H) 
APCI-MS.(m/z); 505 [M+HT 

Example 35 ' 

Synthesis of l-acetyM-{2^2-ethyl-3.5-dihydroxy-6-(4^ethoxybehzoyl)p^ (Compound 36) 

(01871 In a manner similar to that in Example 10. Step 2. Compound 36 (77 mg. 65%) was obtained ftx>m 2-ethy*- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylaoetic add (^ mg, 0.27 mnrol) obtained In Example 10. Step 1, usirig 1-hy- 
droxybenzolriazole hydrate (OJll g, 0.72 mmol). 1-(3^methylaminopropy1)-3-ethylcarbodumide hydrochloride (0.12 g. 
0.63 mmol), 1-acetytpiperazIne (0.14 g, 1.1 mmol) and N.N-dimethytfonnamide (1.0 mL). 
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1H-NMR (pMSOdg. BO'^G. 300 MHz) 5 (ppm): 9.39 (brs. 1H). 9.09 (brs. IH), 7.65 (d. J = 8.9 Hz. 2H). 6.92 (d, J = 8.9 
Hz. 2H). 6.35 (s. 1 H). 3.81 (s. 3H). 3.50 (s. 2H), 3.25-3.07 (m. 8H). 2.50-2.4i(m. 2H), 1 .96 (s, 3H), 1:01 (t. J = 7.2 Hz. 3H) 
APCI:MS (mfe); 439 [M-H]- 

5 . ' Example 36 . * " . . 

Synthesis of 2-[2-ethyl-3.5-dihydroxy-6-(4-methoxybenzoyl)phenyl^1-(4-methyIpipera^ (Compound 

10 [0188] In a manner similar to that In Example 10, Step 2, Compound 37 (58 mg* 49%) was obtained from 2-ethyl- 

! - ^ - - 3,5-dihydroxy-6-(4-methoxybenzoyl)phenylacetlc acid (95 mg, 0.29 mmol) obtained in Example 10. Step 1. using 1-hy- 

. ■ . . . ' : droxybenzotriazole hydrate (0.11 g. 0.72 mmol). 1-(3<limethyIaminopropyl)-3-ethylcarbodiimide hydrochloride (0.13 g^^ 

- 0.68 mmol), Irmethylpiperazine (0.13 mL. 1.2 mmol) and N.N-dlmethylfon^^ 
VIh-NMR (DMSOde. 300.MHZ) 5 (ppm): 9.35 (s, IH). 9^06 (s. IH), 7:63 (d. J = 8.8 Hz, 2H), 6,93 (d, J = 8.8 Hz, 2H). 

. : -I. - . 15 : 6.32 (s. IH). 3; 80 (s* 3H). 3.44 (Si 2H). 3. 3l (brs, 2H), a.16 (brs, 2H). 2.38(q. J = 7.2Hz, 2H); 2.06Xbrs. 5H). 1.92(brs. 

' 2H). 0.97 (tv'J = 7.2 Hz; 3H):i , ; . - " 

. ■ APCI-MS(mte); 413,[M+Hr V i / . ; ;\ - , : 

" ^ - . Example 37 -•. ■■ : ■ • ^ 

Synthesis of 2-[24thyl-3,Mihydroxy-6^(4-meth^ 
V 2-yl)iethanone (Compound 38) ; - ■ 

, [0189] In a manner similar to that in Example 10, Step 2. Compound 38 (61 mg. 41%) was obtained from 2-ethyl- 
25 3.5-dihydroxy-6-(4-methoxyberizpyl)phenylaceticaeid (98. mg, 0.30 mmol) obtained in Example 10. Step 1. using 1-hy- 
droxybenzotriazole hydrate (0:12g, 0.75 mmol), 1-(3-dlmethylamlriopropVl)-3-eth^^ 

6,7-dimethoxy-l.2.3.4-tetrahydroisoquinoline hydrochloride (0.28 g. 12 mmol) and Njvl-dlmethylformarnide (1.0 mL). 
iH-NMR,(DMSO-d6. 80X. 300 MHz) 6 (ppm): 9.09 (brs. IH). 8.81 (brs, IH). 7.60 (d. J = 8.7 Hz, 2H), 6.83 (brd, J = i3.7 
Hz, 2H). 6.67 (s. 2H). 6.35 (s. 1 H). 4.31 (brs. IH), 3.76 (s. 3H), 3.73 (s, 3H). 3.71 (s. 3H). 3.55 (s, 2Hh 3:46 (brs; 2H), 
V 30. 3.07 (S.1H), 2.54-2.40 (m,4H), 0.99 (t. J = 7.2 Hz, 3H) 
. : APCI-MS(n^ 

>-'.-* '* ^ Example 38 . • - ' " ' . ' ' ' - - " ■ . ^ ' . • ■ ■ ■ 

35 Synthesis of 2-[2-ethyl-3.5-dihydroxy-6-(4-methoxybenzoyl)-phenyO-N-(furan-2-ylmethyl)-N-methylace^ (Com- 
pound 39) 

. [0190] in a rnanner similar to that in Example 10. Step 2, Compound 39 (86 mg, 70%) was obtained frdrn 2-ethyl- 
^5 ^ i 3.5-dihydroxy-6T(4-methoxyberaoyl)phenylaceticacid (96 mg. 0;29 rhmol) obtained in Example 10. Stiep 1, using 1-hy- 
' 40' droxybenzotriazole hydrate (0.11 g. 0.72 mmol). i-(3-dlmethylamlnopropyl)^3-ethylcarl)odiimide hydrochloride (0.13 g, 

0.67 mmol). I^methylfurfurylamlne (0.13 mL, 1.2 mmol) and N.NKlimethylformamide (1.0 mL). 
, IH-NMR (DMSO-dfi.sSOX, 300 MHz) 6 (ppm) : 9.09 (s. IH). 8.81 (s. IH). 7.66 (d. J = 9,0 Hz, 2H), 7.47 (bs. IH), 6.92 
(d. J = 9.0 Hz, 2H). 6.34 (s. IH). 6.32 (bs. lH). 6.10 (brs, IH), 4.33 (bre^^^^^ 
O, 2.39(q, j=7.2Hz,2H),0;99(l. J.=7.2Hz,,3H) — - 

45' APCI-MS (mte); 422 [M-Hf : . 

, Example 39 . - ' : • - • r ^ -i , - - • ; ■ ■ 

Synthesis of 2-[2-ethyl-3,5-dihydroxy^(4-memoxybenzoyl)-phenyIl-1-[4-(2-hydroxyethyl)pipera . 
, 50 1 (Compound .40) ' 

[0191] In a manner similar to that in Example 10. Step 2. Compound 40 (39 mg. 32%) was obtained from 2-ethyl- 
3.5-dihydroxyH6-(4-methoxybenzoyl)phehylacetic add (93 mg. 0.28 mmoO obtain 

droxybenzotriazole hydrate (0.11 g, 0.72 mmol). 1-(3-dimethylamlnopr6pyI)-3-ethylcarlx)dllmide hydrochloride (0.13 g. 
* 55 0.65 mnriol).:i-(2-hydroxyethyl)plperazlne (0.14 mL. 1.1 mrnol) and N.NKlimethylfom^ 

iH-NMR (CDadD. 270 MHz) 6 (ppm): 7.76 (d„J = 8.9 Hz. 2H), 6.93 (d, J = 8.9 Hz, 2H). 6.32 (s. IH), 3.85 (s, 3H), 3.70 
(t, J = 5:4 Hz. 2H), 3.65 (s, 2H). 3.54 (brs, 2H). 3.42, (brs, 2H), Z71-2.46 (m. 8H), 1^ 
APCI-MS (mfe); 441 [M-Hf, . . 
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Example 40 •- 

Synthesis of 2-[2-(3,4-dimethoxybenzoyl)-6-ethy}-3,5-dihydroxyphenyq-1*(4-phenylpiperazirv V (Com- 
pound 41) 

(Step1) 

[01 92] In a manner similar to that In Example 10, Step 1 . 2-(3.4-dimethoxybenzoyl)-6Tethyl-3.5HJihydroxyphenylacetic 
acid was quantitatively obtained from Compound 29 (0.34 g, 0.89 mmol) obtained in Example 28, using a 2 mol/L aqueous 
solution of sodium hydi'oxide (10 mL) and acetonitrile (10 mL) . 
. 1H-NMR (CDaODi 270 MHz) 5 (ppm): 7.46 (d. J = 2.0 Hz. 1H). 7.40/(dd. J = 2.0. 8.4 Hz, 1H). 6.94 (d, J = 8.4 Hz. 1H). 
6.34 (s. 1H), 3.87 (s. 3H), 3.82 (s, 3H), 3.50 (m, 2H). 2.59 (q, J = 7.3 Hz, 2H). 1.09 (t;^ J = 7.3 Hz, 3H) 
FAB-MS (m/z); 361 [M+H]t : . / ^ 

'(Step2) . , . V ... r y ' 

[0193] In a manner similar to that in Example 10. Step 2. Compound 41 (49 mg. 34%) was obtained from 2-(3.4-dimeth- 
bxyt>enzoyl-6-ethyl-3.5-dihydroxy)phenylacetic add (0.10 g, 0.29 mmol). obtained in Example 40, Step 1. using, 1-hy- 
droxybenzotriazole hydrate (0.11 g, 0.71 mmol). 1-(3-dimethylaminopropyl)-3-ethylcart)Odiimide hydrochloride (0.13 g, 
0.66 mmol), 1-phenylpiperazine (0.13 mL, 0.86 mmol) and N,N-dimethYlformamide (1.0 mL). 

iH-NMR (DMSO-de, 270 MHz) 6 (ppm): 9.35 (s, 1H), 9.05 (s, 1H), 7.24i-7.17 (m, 4H), 6.90-6.76 (m, 4H), 6.33 (s, 1H), 
3,70 (s, 3H), 3.63 (s. 3H). 3.51^.28 (m, 6H). 2.92-2.84 (m, 2H); 2.75^2:67 (m. 2H); ^40 (q, = 7.3 Hz, 2H), 6.99. (t. J 
= 7.3Hz,3H) 
ESI-MS (mfe); 505 [M+HJ* 

Example 41 • " ' . 

Synthesis of 2-[2-ethyl-3,5-dihydroxy-6-(4-methoxybenzoyl)phenyl]-N,hM!methylacetaml 42) 

[0194] In a manner similar to that in Example 10. Step 2. Compound 42 (69 mg. 69%) was obtained from 2-ethyk 
3,5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic add (92 mg, 0.28 mmol) obtained in Example 10, Step 1. iising.l-hy^. 
droxybenzotriazole dimethylamihe salt (0.22 g, 1.1 mmol), 1-(3-dimethytamirK>propyl)-3-ethyfcart>odiimide . • 
hydrochloride (6.12 g, 6.65 mnrtol) and N.N-dimethytfonrnamM^ 

^H-NMR (CD3OD. 270 MHz) 5 (ppm): 7:76 (d. J = 9.0 Hz. 2H). 6.92 (d, J = 9.0 Hz, 2H), 8.31 (s, 1H); 3.84 (s. 3H), 3:58 
(s, 2H). 2.89 (s. 3H). 2.64 (s. 3H). 2.59 (q, J = 7.3 Hz. 2H). 1.07 (t, J = 7.3 Hz. 3H) 
APCI-MS (mte); 356 [M-Hf 

- Example 42 J . - ' ^ . : ^ 

Syrithesis of 2-[2-(3.4-dimethoxybenzoyl)-6-ethyt-3.5-dihydroxypheny^^ 
(Compound 43) 

[0195] In a manner similar to that in Example 10. Step 2. Compound 43 (86 mg. 65%) was obtairied from 2-ethyW 
3,5-dihydroxy-6-(4-methoxybenzoyt)phenylacetic add (89 mgi.Q.27 mmol) obtained in Example 10, Step 1, using l-h/r 
droxyt>enzotriazole hydrate (95 mg, 0.62 mmol). 1-(3-dimethylaminopropyl)-3-ethylcarit>odiimide hydrochloride (0.12 g. 
0.63 mmol). 1-(3-hydroxyphenyt)piperazine (0.19 mg. 1.1 mmol) and N.N-dimethyfformamide (1.0 mL). 
iH-NMR (CD3OD 300 MHz) d (ppm): 7.75 (d, J = g.O Hz, 2H), 7.03 (t. J = 8.3 Hz. 1 H). 6.84 (d. J = 9.0 Hz, 2H). 6.40-6.30 
(m, 4H). 3.74 (s, 3H), 3.65 (s. 2H). 3.54-3.51 (m, 2H), 3.44-3.41 (m. 2H). 2.93-2.89 (m, 2H), Z73-2.70 (m. 2H). 2.59 (q, 
J =: 7.3 Hz, 2H). 1.08 (t, J = 7.3 Hz, 3H) 
APCI-MS (mte); 489 IMrH]- 

.' Example 43 

Synthesis of 2-[2-ethyl-3.5-dihydrbxy-6-(4-methoxybenzoyl)-phenyl]-1-morpholirK>ethanone (Compound 44) . « 

[0196] in a manner similar to that in Example 10, Step 2. Compound 44 ((58 mg, 63%) was obtained from 2-ethyl- 
3,5-dihydroxy-6-(4-methoxybenzoyl)phenytacetic add (90 mg. 0.27 mmol) obtained in Example 10. Step 1 , using 1-hy- 
droicybenzotriazole hydrate (0:10 g; 0.68 mmoO. 1-(3-dimethylamtnopropyO-3-ethylcarfoodiimide hydrochloride (0.12 g. 
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.0.63 mmol), morpholine (0.095 mL, 1.1 mmol) and N. N-dimethylfomnamide (I.O.mL) . 

^H-NMR (CD3OD. 300 MHz) 5 (ppm): 7.76 (d. J = 8.9 Hz. 2H). 6.93 (d. J = 8.9 Hz. 2H). 6.32 (s. 1H), 3.85 (s. 3H). 3.60 
(s, 2H), 3.50-3,29 (m. 8H). 2.56 (q. J = 7.5 Hz. 2H), 1 .08 (t. J = 7.5 Hz, 3H) 
APCI-MS (m/z); 398[M-HJ- 

Example 44 

Synthesis of 2-[2-ethyl-3,5Klihydit>xy-^(4-methoxybenzoyl)-phenyihN-[3-(2-oxop (Conv 
pouhd45) , . 

[0197] In a manner similar to that in Example 10; Step 2, Compound 45 (75 mg. 59%) was obtained from 2-ethyh 
3,5-dihydroxy-6-(4-methoxybenzoyl)phenylacetiG add (93 mg. 0.28 mmol) obtained in Example 10. Step 1. using 1-hy- 
droxybenzotriazole hydrate (0.11 g, 0.69 mmol). 1-(3-dimethylamlnoprbpyl)-3-ethylcarbodiimide hydrochloride (0.12 g. 
0.65 mmol), 1-(3-aminopropyl)-2-pyn"olidinone (0.16 mL, 1.1 mmol) and N.N-dimethylformamide (1.0 mL). '^H-NMR 
(GD3OD. 270 MHz) 6 (ppm): 7.79 (d. J = 9.1 Hz. 2H), 6.94 (d; J = 9.1 Hz, 2H), 6.34 (s, 1H), 3.85 (s..3H). 3.38-3:34 (m. 
4H). 3.16 (t. J = 7.0 Hz. 2H), 3.01 (t J = 7.0 Hz. 2H), 2.60 (q, J = 7.3 Hz. 2H). 2.33 (t. J = 8.1 Hz. 2H). 2.05-1.97 (m. 
2H). 1.60-1.50 (m, 2H). 1.07 (t. J = 7.3 HZi 3H) 
APCI-MS (mfe); 453 IM-Hf . . 

Example 45 , ^ 

Synthesis of 6^[2-(2.3-dihydroxypr6pyloxy)ethyl^5-ethyl-2,4Hdih^ (Compouhd 
46) . 

(Stepi) 

[01981 In a manner similar to that In Example 1 . Step 5, {4,6-bis(methoxymethoxy)-2-{2-[(2,2<limethyl-1 ,3-dioxolan- 
4-yl)methoxy]ethyl^3-ethylphenyl)(4-methoxyphenyl)methano! was obtained from 1,5-bis(methoxymethoxy)-3-' 
{2-[(2,2-dimethyH ,3-di6xo!an-4-yl)methoxy]ethyl}-2-bromo-4-ethylbenzene (0.51 g. 1 .1 mmol) obtained in Example 33. 
Step 3,. using a 1.5 mol/L solution of n-butyllithium in tetrahydrofuran (1.5 mL. 2.3 mmol), 4-methoxybenzaldehyde (0.27 
mL, 2.2 mmol) and . tetrahydrofuran (10 mL). Further, 4,6-bis(niethoxymethoxy)-2-{2-[(2.2-dimethyl-1,3-dioxolan- 
4-yl)-methoxy]ethyl}-3-ethylphenyl=4-methoxyphenyl=ketone (0.29 g, 61 %) was obtained as a coloriess oil from (4,6-bis 
(nriethoxymethoxy)- 2-{2-[(2,2-dimethy|. 1 ,3rdioxolan-4-yl)-methoxyi ethyl)- 3-ethylphenyl) (4-methoxyphenyl) methanol, 
using pyridiniumdichromate (0.83 g. 2.2 mmol) and dichloromethane (10 mL). 

iH-NMR (CDCig, 300 MHz) 5 (ppm): 7.79 (d. J = 7.1 Hz, 2H). 6.90 (d. J = 7.1 Hz. 2H), 6.83 (s. 1H). 5.22 (s. 2H), 4.97 
(s. 2H). 4.13 (m, 1H), 3.96 (dd, J = 8.2, 6.4 Hz, 1H), 3.85 (s. 3H),.3.60 (dd, J = 8.2. 6.4 Hz, 1H), 3. 51 (s. 3H). 3.52-3.47 
(m. 2H). 3.39 (dd. J = 9.9, 5.8 Hz, 2H). 3.28 (dd. J = 9.9. 5.8 Hz. 2H). 3.25 (s. 3H). 2.74 (t. J = 8.2 Hz. 1H). 2.67 (4, J = 
7.3 Hz, 1H), 1.37 (s, 3H), 1.32 (s. 3H), 1.13 (t. J.= 7.3 Hz, 3H) 

(Step2) ; 

[0199] In a manner similar to that in Example 1 . Step 6. Compound 46 (70 mg, 30%) was obtained as a colorl^ solid 
from 4.6-bis(methoxymethoxy)-2-{2-[(2.2-dimethyl-1.3-dioxolan-4^yl)methoxy]ethyl^ 

ketone (0.29 g, 0.56 mmol) obtained in Example 45, Step 1, using ai.4 mol/L solutk>n of hydrogen chloride In 1,4-dioxahe. 
(1.5 mL) and methanol (1.5 mL). 

iH-NMR (CD3OD. 300 MHz) 6 (ppm): 7.76 (d. J = 8.9 Hz. 2H), 6.95 (d, J = 8.9 Hz. 2H), 6.28 (s, 1H), 3.85 (s. 3H), 3.62 
(m, 1H). 3.46-3J28 (m. 6H). 2.69 (t. J = 8.44 Hz. 2H). 2.63 (q. J = 7.3 HZ. 2H), 1.12 (t. J = 7.3 Hz. 3H) 
APCI-MS (m/±): 389 [MrH]-. ; , 

Example 46 

Synthesis of 2-[2-ethyl-3,5Klihydroxy-6-(4-methoxybenzoyl)phenyll-N-[2-hydroxy-1-(hydroxymeth^ acetamkJe 
(Compound47) 

[0200] In a manner similar to that in Example 10, Step 2, Corhpound 47 (63 mg. 54%) was obtained from 2rethy»- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic acid (96 mg. 0.29 mmol) obtained in Example 10, Step 1 . using 1-hy^ 
droxybenzotriazole hydrate (a.11 g, 0.72 mmol),.1-(3-dimethylaminopropyl)-3-ethylcartK>diimide hydrochloride (0.13 g, 
0.67 mmol), 2-aminopropane-1,3-diol (0.10 g. 1.2 mmoQ and N,N-dimethyffbmiamlde (1.0 mL). ^H-NMR (CD3OO, 300 
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MHz) 5 (ppm): 7.78 (d. J = 9.0 Hz. 2H), 6.94 (d, J = 9.0 Hz, 2H), 6.34 (s. 1H). 3.85 (s. 3H). 3.76 (m. 1H), 3.54-3.41 (m. 
6H). 2.63 (q. J = 7.3 Hz, 2H). 1 .08 (t. J = 7.3 Hz, 3H) 
APCI-MS (m/z); 402 [M-Hr 

Example 47 

Synthesis of 2-[2-ethy1-3.5-dlhydroxy-6-(4-melhoxybenzbyl)phen^^ ' ^ 

acetamide (Compound 48) 

[0201] In a manner similar to that in Example 10, Step 2, Compound 48 (32 mgi 26%) was obtained fron\ 2-ethyl- • 
3.5-dihydroxy-6-{4-methoxybenzoyl)phenylacetlc add (96 mg. 0.29 mmol) obtained In Example 10, Step 1. using l-hyr 
droxybenzotriazole hydrate (0.11 g, 0.72 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.13 g. 
0 67 mmol), 2-amino-2-methylpropane-1,3-diol (0.12 g, 1.2 mmol) and N,N-dimethylformamlde (1.0 mL).lH-NMR 
(CD3OD, 270 MHz) 6 (ppm): 7.79 (d, J = 9.1 Hz, 2H), 6,94 (d. J = 9.1 Hz. 2H). 6.34 (s, 1H). 3.85 (s. 3H). 3,51 (d, J = 
11.2 Hz. 2H), 3.46 (d, J = 11.2 Hz, 2H), 3:39 (s. 2H), 2:44 (q, J = 7.4 Hz. 2H), 1.11-1.06 (m. 6H) ■ - 
APCI-MS (mAs); 416 [M-H]- 

Example 48 

Synthesis of 2H[2-(3,4-dlmethoxybenzoyl)-6-ethyl-3,5-dihydroxyphenyO-N,N-bis(2-h (Compound 
49) 

[0202] In a manner similar to that in Example 1 0. Step 2, Compound 49 (63 mg, 44%) was obtained from 2-(3,4-dimeth- 
oxybenzoyl)-6-ethyl-3,5-dihydroxyphenylacetic acid (0.11 g. 0.32 mmol) obtained in Example 40. Step 1, using '1-hy- 
droxybenzotriazDle hydrate (0.12 g, 0.80 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodlimide hydrochloride (0.14 g, 
0.73 mmol). diett^anblamlne (0.12 mLv 1.3 mmoO and N.NKJimethylfomiamide (1.0 mL^ 

IH-NMR (CD3OD, 270 MHz) 5 (ppm): 7.46 (d, J = 2.0 Hz, 1H), 7.41 (dd. J = 2.0, 8.3 Hz, 1H). 6.94 (d, J = 8.3 Hz. 1H). 
6.32 (s, 1H). 3.88 (s, 3H). 3.84 (s. 3H), 3.69 (s. 2H), 3.59 (t. J = 5.4 Hz. 2H). 3.43 (d, J = 5.4 Hz. .2H). 3.40 (d, J = 5.4 
Hz. 2H), 3.31-3.28 (m, 2H). 2.55 (q. J = 7.4 Hz. 2H), 1.07 (t. J = 7.4 Hz. 3H) 
ES-MS (rhte); 448 pyi+Hl* 

Example 49 

Synthesis of 242-ethyl-3,5-dihydroxy-6-{4-fluorobenzbyl)i3henyO-N,l^ 
(Stepi) 

[02031 In a mahnersimilar to that In Example 5, Step 4, methyl 3,5-dia!lyloxy-2-ethyl-6-(4-fiuorobenzoyl)-pheny!acetate 
(0.64 g, 83%) was obtained from methyl 3,5-dia«yloxy-2-ethylphenylacetate (0.52 g, 2.2 mrm>0 obtained in Example 5. 
Step 3 using 4-fluorobenzoic add (0.91 g, 6.5 mmol), trifluoroacetic add (5.0 mL) and trifluoroacetic anhydride (1.7 mL). 
1H-NMR (CDCI3, 300 MHz) 5 (ppm): 7,83 (dd. J = 5.9. 8.4 Hz. 2H), 7.06 (t. J = 8.4 Hz, 2H). 6.42 (s. 1H). 6.07 (m, 1H), 
5.62 (m, 1H). 5.45 (brd. J = 17.2 Hz, 1H). 5.31 (brd. J = 10.6 Hz. 1H). 5.03 (brd. J = 10.6 Hz, 1H), 4.98 (brd. J = 18.0 
Hz, 1H). 4.57 (brd. J = 4.8 Hz. 2H). 4.34 (brd, J = 4.8 Hz, 2H). 3.69 (s, 2H). 3.45 (s. 3H). 2;66 (q. J = 7.4 rtz, 2H). 1.10 
: (t.J = 7:4Hz.3H) - 
APCI-MS (m/z); 413 [M+H]* 

(Step2) ' : ' / 

[0204] inamannersimiiartothatlnExample7.Step1.methyl2-ethyJ-6-(4-fluorobe^^ 

(0.30 g, 61%) was obtained from methyl 3,5-dia!lyloxy-2^thyK^4-fluorobenzoyl)pheriylacetate (0.87 g. 1.9 mmol) ob- 
tained in Example 49. Step 1. using ammonium fomiate (0.38 g. 6.0 mmoO. bis(triphenylphosphine)palladium (II) dichlo- 
ride (53 n^, 0.076 mmol) and 1.4-dioxane (25 mL). 

IH-NMR (CD3OD. 300 MHz) 5 (ppm): 7.82 (dd. J = 5.7, 9.0 Hz. 2H), 7.13 (t, J = 9.0 Hz. 1H). 6.33 (s, 1H). 3.59 (s. 2H). 
3.44(s.3H).2.59(q. J = 7.5Hz.2H).1.06(t.J = 7.5.Hz.3H) ' 
APCI-MS (m/z) ; 331 (M-HJ- 
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(Step 3) . . ^ 

[0205] In a manner similar to that in Example 10, Step 1, 2-ethyl-6-(4TfIuorobenzoyl)-3,5-dihydroxyphenylacetic acid 
wais quantitatively obtained from methyi 2-ethyl-6-(4-fIuorobenzbyl)-3,5-dihydroxyphenylacetate (0.30 g, 0.92 mmol) 
obtained in Example 49. Step 2. using a 1 mol/L aqueous solution of sodium hydroxide (6.0 mL) and acetonitrile (6.0 mL). 
IH-NMR (CD3OD. 270 MHz) 5 (ppm): 7.82 (dd, J = 5.5. 8.9 Hz. 2H), 7.11 (t. J = 8.9 Hz. 2H). 6.33 (s. 1H). 3.59 (s. 2H). 
2.61 (q. J = 7.5 Hz, 2H). 1.09 (t. J = 7.5 Hz. 3H). ' 
APCI-MS (m/z); 317 [M-H]- 

(Step4) 

[0206] In a manner similar to that in Example 10, Step 2. Compound 50 (47 mg, 42%) was obtained from 2-ethyl- 
6-{4-fluorobenzpyl)-3.5-dihydroxyphenylacetic add (88 mg^ 0.28 mmol) obtained in Example 49, Step 3. using i-hy- 
droxybenzotriazole hydrate (0.11 g, 0;69 n[imol),1-(3<limethylaminopropyl)-3-ethylcarbodiimlde hydrochloride (0.12 g, 
0.64 mmol), diethanolamine (0.12 mg, 1.1 mmol) and N.N^imethylformamlde (1.0 mL). 

1H-NMR (CD3OD, 270 MHz) 5 (ppm): 7.84 (dd, J = 5.6, 8.9 Hz, 2H), 7.10 (t, J = 8.9 Hz, 2H). 6.31 (s. 1H). 3.77 (s. 2H). 
3.64 (t, J = 5.4 Hz. 2H). 3.49-3.29 (m, 6H), 2.55 (q, J = 7.3 Hz, 2H). 1.07 (t J = 7.3 Hz, 3H) 
ESr-MS (m/z); 406 [M-HJ- 

• ■ . \- • 

Example 50 

Synthesis of 6K2-K2,3-dlhydroxypropyloxy)ethyl]-5-ethyl-2,4-dlhydroxyphenyl=3,4^ (Com^ 
pound 51). 

. (Stepi) • . ' . « . * / 

[0207] In a manner similar to that in Example 1,, Step 5, (4,6-bis(methoxymethoxy)^2-^2-[(2.2-dimethyl-1.3-dioxolan^ 
4-yl)methoxy]ethyI}-3^thylphenyl)(3.4-dimethoxyphenyl)methanol was obtained from 1 ,5-bls(methoxymethoxy)-3- 
{2-[(2.2-<limethyl-1.3-dioxolan-4-y1)methoxy]ethyl)-2-bromo-4-ethylbenzene.(0.10 g. 0.22 mmol) obtained in Example. 
33. Step 3. using a 1 .5 mol/L solution of n-butyllithium in tetrahydrofuran (0.3 mL, 0,45 mmol). 3.4-dimethoxyl>enzajdehyde 
(55 mg, 0.33 mmol) and tetrahydrofuran (4.0.mL). Further. 4.6-bis(methoxymethoxy)-2-{2r[(2,2-dimethyl-1,3-dioxolan- 
4-yl)-methoxy]ethyl>-3-ethyIphenyl=3.4-dimethoxyphenyl=ketone (45 mg, 38%) was obtained from (4, 6rbis (math- 
oxymethoxy) -242-[(2,2-^imethyf-1,3Klloxolan-4-yt)methbxy]ethyl}-3^ us- 
ing pyridinium dichramate (0.15 g. 0.40 mmol) and dichloromethane (4.0 mL). 

1H-NMR (CDCI3, 300 MHz) 6 (ppm): 7.61 (d. J = 1.8 Hz. 1H). 7.23 (dd. J = 8.4. 1.8 Hz. 1H). 6,85 (s. 1H). 6.79 (d. J = 
8.4 Hz, 1H). 5,23 (s. 2H). 4.98 (s. 2H). 4.15 (m. 1H). 3.97 (dd. J = 8.3. 6.4 Hz. 1H). 3.95 (s. 3H). 3.92 (s. 3H). 3.61 (dd. 
J = 8.3. 6.4 Hz, 1H). 3.52 (s. 3H). 3.55-3.47 (m. 2H). 3.41 (dd, J = 9.9, 5.9 Hz. 1H), 3,30 (dd. J = 9.9. 5.9 Hz. 1H),:3.25 
(s, 3H). 2.75 (t. J = 8.1 Hz, 2H). 2.68 (q, J = 7.3 Hz, 2H), 1.37 (s, 3H), 1.32 (s, 3H), 1.14 (t, J = 7.3 Hz. 3H) 

(Step2) \ : \ 

[0208] In a manner similar to that in Example 1, Step 6. Compound 51 (25 mg. 75%) was obtained from 4,6-bis 
(methoxymethoxy)-2-{2^(2.2=dimethyh1.3KJi,oxolan-4-yl)methoxy]ethyl}-3-ethylphen^^ 

(45 mg. 0.082 mmol) obtained in Example 50. Step 1, using a 4 moI/L solution of hydrogen chloride in 1i4-di6xane (1.0 
mL) and methanol (1.0 mL). 

IH-NMR (CD3OD. 300 MHz) 5 (ppm): 7 . 48 (d. J = 2.0 Hz. 1H). 7.31 (dd. J = 8.4. 2.0 Hz, 1H). 6. 93 (d, J = 8.4 Hz. 1H). 
6.28 (s. 1H). 3.86 (s. 3H). 3.82 (s. 3H), 3.63. (m, 1H). 3.50-3.26 (rh. 6H), 2.69 (t, J = 8.1 Hz. 2H). 2.64 (q. J = 7.3 Hz. 
2H>. 1 . 11 (L J = 7.3 Hz. 3H). , 
ESI-MS (m/z); 419 [M-HJ- 

Example 51 

Synthesis of 6-[2-(2.3-dihydroxypropyloxy)ethyl]-5-ethyl-2,4-dihydroxyphenyl==3-fluoro^ 
(Compound 52) ' 

(Step 1) 

[0209] In a nnanner similar to that In Example, 1 , Step 5. (4.6-bis(methoxymethoxy)-2-{2-[(2,2-dimethyl-1 .3-dloxdan- 
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4-yl)methoxy]ethyl}-3-ethylphenyI)(3-fluorcMt-methoxyphenyl)methanol was obtained from 1 .5-bis(methoxymethoxy)-3- 
{2-[(2.2Kiimethyl-1.3-dioxolan-4-yl)methoxy]ethyl}-2-bromo-4-ethylbera^ (0.10 g, 0.22 mmol) obtained in Example 
33. Step 3. using a 1,5 mol/L solution of n-butyllithium in tetrahydrofuran (0.30 mL, 0.45 mmol). 3-fluor6-4-methoxyben- 
zaldehyde (50 nig, 6.33 mmol) and tetrahydrofuran (4.D mL). Further, 4;6-bis(methoxymethoxy)-2-{2-[(2.2-dimethyl- 
5^ 1,3-dioxolan-4-yl)-methoxY]ethyl}-3-ethylphenyl=3-f!uoro-4«methoxyphenyl= ketone (70 mg; 61%) was obtained from 
(4,6-bis(methoxymethoxy)-2-{2-[(2.2-dtmethyl-1,3-dioxolan-4-yi)-methoxyl ethyl }-3-ethylphenyl) (3-fluoro-4-methbxy-. 
phenyl) methanol, using pyridinium dichromate (0.15 g. 0.40 mmol) and dichloromethane (4.0 mL). 
IH-NMR (CDCI3, 300 MHz) 5 (ppm): 7.61-7.57 (m. 2H). 6.95 (t. J = 8.25 Hz, 1H). 6.84 (s. 1H), 5.23 (s. 2H), 4.97 (s. 2H), 
4.13 (m, 1H-). 3.97 (dd, J = 8.3. 6,6 Hz. 1H). 3.94 (s, 3H). 3.61 (dd, J = 8.3. 6.6 Hz, 1 H). 3.51-3.47 (m. 2H). 3.51 (S. 3H). 

- 10 : 3.40 (dd. J = 9.9. 5.9 Hz. 1 H), 3.30 (dd. J = 9.9. 5.9 Hi. 1 H). 3.25 (s. 3H), 2.73 (dd. J =: 8.8. 6.8 Hz. 2H). 2.68 (q, J = 

7.3HZ.2H). 1.38(s.3H). 1.33(s. 3H). 1.14(t, J = 7.3Hz.3H) ^ 

(Step2) . 

IS [0210] In a manner similar to that in Example 1, St^p 6, Compound 52 (33. mg.. 61%> was obtained from 4i6-bls 
(methoxymethoxy)-2-{2-i(2.2KJimeth>i-1.3-dioxolah-4-yl)methox^^ ke?- 
tone (70 mg. 0.13 mmol) obtained in Example 51, Step 1, using a 4 mol/L solution of hydrogen chloride in 1,4-dioxane 
(1.5 mL) and methanol (1.5 mL). 

1 H-NMR (CD3OD. 300 MHz) 5 (ppm): 7.52-7.47 (m. 2H), 7.06 (t. J = 8.6 Hz. 1 H). 6.27 (d, 1 H). 3.88 (s. 3H), 3.59 (m. 
20 1H), 3.47-3.27 (m, 6H), 2.67 (t, J = 8.4 Hz, 2H), 2.59 (q. J = 7.3 Hz, 2H), 1.08 (t, J = 7.3 Hz, 3H) 

ESi-MS (m/z): 407 [M^fl- . v; 

Example 52 

25 Synthesis of 6- [2- (2, 3-dihydroxypropyloxy) ethyl] -5-ethyl-2,4-dihydrdxyphenyl=3,4,5-trimethoxyphenyl=ketone (Com- 
pound 53) 

(Stepi) ^ ' ^ - ' 

30 [0211] In a manner similar to that In Example 1, Step 5, (4.6-bis(methoxymethoxy)-2-{2-[(2.2-dimethyl-1.3-dioxolan-. 
4-yl)methoxy]ethyI}-3-ethylphenyl)(3,4,5-trimethoxyphehyl)methanol was obtained from 1 .5-bis(methoxymethoxy)-3- 
{2-K2,2-dimethylT1,3-dioxolan-4-yl)methoxy]ethyl}-2-b^omo-4-ethylbenzene^( 0.22 mmol) obtained in Example 
33. Step 3; using a i:5 mol/L solution of n-butyllithium in tetrahydrofuran (0.30 mL, 0.45 mmol). 3.4,5-trimethoxybenzaK 
dehyde (65 mg. 0.33 mmol) and tetrahydrofuran (4.0 mL). Further. 4.6-bis(methbxymethoxy)-2-{2-[(2^-dimethyH.3-di- 

35 oxolan-4-yl)methoxy]ethyl}-3-ethylphenyl=3,4;5-trimethoxyphenyl=ketone (45 mg, 36%) was obtained from (4,6-bis 
(methoxymethoxy)-2-{2-[(2.2-dimethyl-1 .3-dipxolan-4-yl)methoxy]ethyl}-3-ethylphehyt)(3 , 
nol^ using pyridinium dichromate (0.15 g, 0.40 mmol)^nd dichloromethane (4.0 mL^ 

IH-NMR (CDCia, 300 MHz) 5 (ppm): 7.09 (s. 2H). 6.85 (s. 1H). 5.23 (s. 2H). 4.99 (s. 2H). 4.16 (m. IH), 3.98 (dd. J = 
8.3. 6.4 Hz, 1H). 3.92 (s. 3H). 3,82 (s. 6H). 3.62 (dd. J = 8.23. 6.4 Hz. 1H). 3.51 (s, 3H). 3.53-3.47 (m, 2H), 3. 43 (dd. J 
40 = 9.9, 5. 9 Hz. 1H). 3.31 (dd. J = 9. 9. 5. 9 Hz, 1H), 3.25 (s, 3H). 2.76 (t. J = 7.2 Hz. 2H), 2.69 (q, J = 7.3 Hz, 2H), 1.37 
(s. 3H). 1.32 (s. 3H); 1.13 (t. J= 7.3 Hz; 3H) 

.(Step2) 

45 [0212] In a manner similar to that in Example 1, Step 6. Compound 53 (25 mg, 71%) was obfeined from 4.6-bis 
(methoxymethoxy)-2-{2-[(2.2-dimethyl-1,3-dioxolan-4-y!)methoxylethyl}-^ 

(45 mg. 0.080 mmol) obtained in Example 52. Step 1. using a 4 mol/L solution of hydrogen chloride In 1.4^k>xahe (1.5 
mL) and methanol (1.5 mL). 

iH-NMR (CDa3300 MHz) 5 (ppm):7.12 (s. 2H). 6.30 (s. 1H). 3.83 (s. 3H). 3.79 (s. 6H). 3.63 (m. lH). 3.51-3.28 (m, 6H), 
.50 2.72(VJ = 8.2Hz,2H),2.64(q.J = 7.3Hz.2H),1.11(t,J = 7.3Hz,3H) 
ESI-MS (m/z); 449 [M-Hf 

Example 53 

- ^ Synthesis of 2-[2-ethyi-3.5-dihydroxy-6-(4-fluorobenzoyf)-phenyQ-1-(6,7-<Jimetho^^^ .2.3.4-tetrahydroisoquinoiin-2-yl) 

ethanone (Compound 54) . 

[02131 In a manner similar to that in Example 10, Step 2, Compound 54 (75 mg. 46%) was obtained from 2-ethyl- 
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6-{4-fluoirobenzoyl)^3,5-dihydroxyphenylacetic acid (0.10 g, 0.33 mmol) obtained in Example 49. Step 3. using 1-hy- 
droxybenzotriazole hydrate (0.13 g. 0.82 mmol). 1-(3-dimethytamlnopropyl)-3-ethylcarbodirmide (0.12 g. 0.75 mmol). 
6.7-dimethoxy-1,2.3,4rtetrahydroisoquinoline hydrochloride (0.31 g. 1.3 mmol) and N.N-dimethylformamide (1.0 mL). 
1H-NMR (DMSOdg, 80X. 300 MHz) 5 (ppm) : 9.19 (s. 1H). 8.94 (s, 1 H). 7.69 (dd. J = 5.4. 8.7 Hz. 2H). 7.10 (t. J = 8.7 
5 . Hz, 2H). 6.67 (s. 2H). 6.35 (s. 1H), 4.32 (brs. 2H). 3.73 (s,-3H). 3.71 (s. 3H). 3.62 (s, 2H). 3.49 (brs. 2H). 2,58-Z40 (m. 
4H). 0.99 (t. J = 7.2 Hz. 3H) 
ESI-MS (m/z); 494 [MtHjr 

- Example 54. . , . . > . , . 

- - . Synthesis of 2-[2-ethjH^.5-dihydroxy-^(4-hydroxybenz6yl)pheny^ 

(Stepi) 

[0214] ,Methyl 3,5-diallyloxy-2Tethylphenylacetate (1.0 g, 3:3 mmol) obtained in Example 5, Step i was dissolved in 
trifludroacetic acid (9.0:mL). and 4-hydrpxybenzoic add (1.4 g; 10 mmol) and trifluoroacetic anhydride (1.2 mL) were 
added thereto, followed by stirring at room temperature for ±0 hours. To the mixture were further added 4-hydroxybenzoic 
acid (0.92 g. 6.6 mmol) and trifluoroacetic anhydride (1 .4 mL). followed by stining for 6 hours. The reaction mixture was 
added dropwise to a saturated aqueous solution of sodium hydrogencarbonate (0.10 L), and the resulting mixture was 
extracted with ethyl acetate (50 mL x 4). The organic layer was dried oyer anhydrous sodium sulfate and then concentrated 
under reduced pressure. The resulting residue was dissoh/ed in a 7 mol/L solution of ammonia in methanol (100 mL), 
followed by ^stirring at room temperature for 1 day. After the reaction mixture was concentrated under reduced pressure. 
3 mol/L hydrochloric acid (40 mL) was added thereto, followed by extraction with ethyl acetate (50 mL x 3). The organic 
layer was washed with water, dried over anhydrous sodium sulfate, and then concentrated under reduced pressure. 
The resulting residue waS; purified by silica gel column chromatography, (ethyl acetate/hexane = 1/10-1/2) to obtain 
methyl 3.5-diallylbxy-2-ethyl-6-(4-hydroxybenzoyl)phenylacetate (0.84 g, 57%); • 

iH-NMR (CD3OP, 270 MHz) 5 (ppm): 7.63 (d. J = 8.9 Hz. 2H). 6.78 (t. J = 8.9 Hz. 2H). 6.61 (s. 1H). 6.1 1 (m. 1H). 5.71 
(m. 1H), 5.50-6.26 (m. 2H). 5.07-4.99 (m. 2H), 4.63 (dt. J = 5.0, 1.5 Hz. 2H). 4.42 (dt. J = 4.8. 1.5 Hz. 2H). 3.57 (s. 2H). 
3.44 (s. 3H). 2.65 (q. J = 7.4 Hz. 2H). 1.08 (t. J = 7.4 Hz, 3H) 

ESI-MS (m/z); 409 [M-H]- - . . . 

v. (step2)'-V. ' ■■ ■ " , - . , ; * ■ 

- • [0215] In a manner similar to that in Example 10. Step 1 . 3.5<liallyloxy-2-ethyl^(4-hydroxybenzoyl)phenylacetic acid 
35 was quantitatively obtained from methyl 3,5-diall.yloxy-2-ethyll-6-(4-hydroxyben2oyl)phenylacetate (0.84 g. 2.0 mmol) 
obtained in Example 54. Step 1 . using a 2 molA. aqueous solution of sodium hydroxide ( 1 3 mL) and acetonitrile (1 3 mL). 
iH-NMR (CD3OD. 270 MHz) 5 (ppm): 7.65 (d. J = 8.9 Hz. 2H), 6.76 (t, J.= 8.9 Hz. 2H), 6.61 (s. 1H), 6.10 (ddt J = 10.6, 
17.2. 4.8 Hz; 1H). 5.71 (ddt. J = 10.6. 17.2. 5.0 Hz.:1H), 5.46 (dq, J = 17.2, 1.6 Hz,.1H), 5.28 (dq, J = 10.6, 1.6 Hz. 1H), 
5.06-4.98 (m 2H). 4.62 (dt, J = 5.0, 1.6 Hz. 2H), 4.41 (dt, J = 4.8, 1.6 Hz, 2H), 3.54 (s.2H). 2.66 (q, J = 7.5 Hz, 2H), 1.10 
40 . (t. J = 7.5 Hz,3H) 

ESI-MS (m/z); 395 [M-H]- 

(Step3) 

[0216] In a manner similar to that in Example 10, Step 2. 2-[3,5-diallyloxy-2-ethyl-6-(4-hydroxybenzoyl)phenyO- 

1- (4-phenylpiperazin-1-yl) ethanone (28 mg, 21%) was obtained from 3.5-diallyloxyr2-ethyl-6-(4-hydroxybenzoytH>he- 
nyiacetic add (0.10 g. 0.25 mmol) obtained in Example 54. Step 2. using 1-hydrpxybenzotriazole hydrate (0.10 g, 0.65 
mmol). 1-(3-dimethylaminopropyt)-^thylcart)o diimide hydrochloride (0.11 g. 0.58 mmol)./i-phenylpiperazine (0.16 g, 

. 1. 0 mmol) and N.N-dimethylfbmiamide(I.OmL). ^H-NMR (CD3OD. 300 MHz) 5 (ppm): 7.63 (d, J =8.9 Hz. 1H), 7.26^7.20 

50 (m. 2H), 6.91-6.83 (m. 3H). 6.70 (t. J.= 8.9 Hz, 2H), 6.60 (s, 1H). 6.11 (ddt. J = 10. 6,17.2, 4.8 Hz, 1H), 5.72 (ddt. J = 
10.6. 17.2, 5.0 Hz, .1H), 5.46 (dq, J = 17.2, 1.7 Hz. 1H). 5.28 (dq. J = 10.6. 1.7 Hz. 1H). 5.07-4.99 (m 2H). 4.63 (dt, J = 
5.0, 1.7 Hz, 2H), 4.42 (dt. J = 4.8. 1.7 Hz. 2H), 3.71 (s, 2H). 3.57 (m, 2H). 3.45 (m. 2H). 3.00 (m. 2H). 2.78 (m. 2H). 2.66 
(q, J = 7.4 Hz, 2H), 1 .1 1 (t. J = 7.4 Hz, 3H) 

- 55 (Step4) . 

[021 7] In a manner similarto that in Example 7. Step 1 . Compound 55 (29 mg, 63%) was obtained from 2-{3.5-diaIlyloxy- 

2- ethyl-6-(4-hydroxybenzoyOpheny0.1-(4-phenylpiperazin-1-yl)ethanone (54 mg, 0.10 mmol) obtained in Example 54. 
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Step 3, using ammonium formate (25 mg. 0.40 mmol). bis(tripheny!phosphlne)palladlum (II) dichloride (3.5 mg. 0.0049 
mmol) and 1.4-dioxane (2.0 mL). . ' 

^H-NMR (CD3OD, 270 MHz) 5 (ppm): 7,66 (d. J = 8.9 Hz. 2H), 7.22 (dd. J = 7,2. 8.8 Hz. 2H), 6,92-6.82 (m, 3H), 6.70 
(d. J = 8.9 Hz. 2H), 6.32 (s. 1H). 3.64 (s; 2H). 3.56-3.53 (m, 2H). 3.46-3.42 (m. 2H). 3.00-2.96 (m. 2H), 2.81-2.77 (m, 
2H), 2.58 (q. J = 7.6 Hz. 2H). 1.08 (t. J = 7.6 Hz. 3H) 

APCI-MS (mfe); 459 [M-H]- . , 

Example 55 

Synthesis of 2-[2-(3,4-d!methoxybenzoyl)-6-ethyl-3.5-dihydroxypheny1}-N^^ 
:mide (Compound 56) 

[0218] In a manner similar to that in Example 10. Step 2i Compound 56 (45 mg, 36%) was obtained from 2-(3;4^imetlv 
oxybenzoyl)-6-ethy^3.5-dihydroxyphenyiacetic add (97 mg, 0.27 mmol) obtained in Example 40. Step 1, using 1-hy- 
droxybenzotriazole hydrate (0.12 g. 0.81 mmol), 1-(3-dlmethylaminopropyl)-3-ethylcarbodlimtde. hydrochloride (0.10 g, 
: 0.52 mmbl)v 2-(2-methoxyethylamIn6)ethanol (0.12 g, 1.0 mmol) obtained in Reference Example 1 and N.N-dimethyl- 
formamide (1.5 mL).^ 

r>H-ISIMR (CD3OD. 270 MHz) 6 (ppm): 7.47-7.41 (m, 2H), 6.94 (dd. J = 1.5, 8.5 Hz. 1H). 6.31 (s. 1H), 3.88 and 3.87 (s. 
total 3H). 3.84 and 3.83 (s. total 3H). 3.70 and 3.69 (s, total 2H), 3.58-3.1 1 (m, 8H)„3.22 and 3.14 (s, total 3H). 2.58-2.48 
(m. 2H). 1,07 (t, J = 7.3 Hz, 3H) 

ESl-MS(mte);.460IM-Hl- .\ 
Example 56 

Synthesis of 6-[2-(2,3-dihydroxypropy1oxy)ethy|].5-ethyt-2.4-dihydroxyphenyl=3-chloro-^ (Com- 
pound57) ' . . - 

(istepi) 

[0219]. In a manner similar to that in Example 1, Step 5, (4,6-bis(methoxymethoxy)-2-{2-[(2,2-dimethyH.3-dloxolan- 
4-yl)methoxy]ethyl}-3-ethylphenyl)(3-chloro-4^uorophenyi*)methanol was obtained from 1 ,5-bis(methoxymethoxy>•3- 
{2-[(2,2-dimethyir1,3-dioxolarv4-yl)methoxy]ethyl}-2-b^omo-4-ethy^b^ (0.1 i g, 0.23 mmol) obtained in Example 
33, Step 3, using a 1.5 mol/L solution of n-butylllthlum in tetrabydrofliran (0.30 mL, 0.45 mmol), 3-chlbro-4-fluoroben- 
zaldehyde (45 mg; 0.29 mmol) and tetrahydrofuran (4.0 mL)" Further. 4.6-bis(methoxymethoxy)-2-{2-t(2.2-d!methyl- 
1,3-diox6lan-4-yl)methoxylethyl}-3-ethylphenyl=3-chIoro-4-fluorophenyl= ketone (55 mg. 45%) was obtained from 
(4.6Tbis(methoxymethoxy)-2-{2-[(2.2-dimethyH .3-dioxolan-4-yl)methoxy]ethyl}-3-ethylphenyl) (3-chloro-4-fluorophe- 
nyl)methanol, using pyridlnium dichromate (90 mg, 0.24 mmol) and dichloromethane (4.0 mL). 

iH-NMR (CDCI3. 300 MHz) 5 (ppm) ; 7.91 (dd, J = 7.3. 2.3 Hz. 1H), 7.71 (ddd. J = 8.3, 4.6; 1.9 Hz. 1H). 7.18 (t. J = 8.3 
Hz. 1H). 6,85 (s, 1H), 5.23 (s.2H). 4.96 (s, 2H). 4.12 (m, 1H). 3.97 (dd. J = 8.3. 6.6 Hz. 1H). 3.61 (dd. J = 8.3. 6.6 Hz. 
1H). 3.52 (s. 3H), 3.54-3.51 (m. 2H), 3.42 (dd. J = 9.9. 5.6 Hz. 1H). 3.32 (dd, J = 9.9. 5.6 Hz, 1H). 3.24 (s. 3H). 2.75 (dd. 
J = 8.(5, 6. 6 .Hz, 2H). 2.69 (q, J = 7.3 Hz. 2H), 1.38 (s, 3H). 1.33 (s, 3H). 1.14 (t. J = 7.3 Hz, 3H) 

(Step2). ' 

[0220] In a manner similar to that in Example 1, Step 6. Compound 57 (26 mg. 62%) wais obtained from 4,6^bis 
(methoxymethoxy)-2-{2-[(2,2-dimethyl-1.3-dioxolan-4-yl)methoxy]ethyf}-3-ethylphen^ ke- 
tone (55 mg, 0.10 mmol) obtained in Example 56. Step 1. using a 4 niol/L solution of hydrogen chloride in 1.4-dioxane 
(1.0 mL) and methanol (1.0 mL). 

^H-NMR (CD3OD. 300 MHz) 5 (ppm) : 7.83 (dd, j = 7.3, 2.0 Hz, 1H), 7.71 (ddd, J = 8.8, 4.8, 2.0 Hz. 1H). 7.29 (t. J = 
8.8 Hz, 1H), 6.83 (s. 1H). 3.62 (m, 1H). 3.54-3.26 (m, 6H), Z73 (t. J = 8.1 Hz. 2H), 2.63 (ij. J = 7.4 Hz, 2H). 1.11 (t, J = 
7.4Hz,3H) 

ES|.MS(m/zj;4t1.413[M-Hr - 
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Example 57 • 

Synthesis of 6-[2-(2.3<llhydroxypropyloxy)emyl]-5-ethyl-2,4-dihydroxyphenyl=3-(^^ 
ketone (Compound 58) . . 

(Step1) 

[02211 In a manner similar to that In Example 1 , Step 5. (4.6-bis(methoxymethoxy)-2-{2-I(2.2-dimethylr1.3-dioxolari- 
4-yl)methoxy]ethyl)-3-ethylphenyl)(3-bromo-4-methoxy= phenyl)methanol was obtained from 1 .5-bis(methoxymethoxy)- 
342-K2,2Hiimethyl-1,3-dioxolan-4ry!)methbxy]e^^ (6.31 g, 0.66.mmol) obtained in Example ; 

33. Step 3, using a 1.5 ifioI/L solution of n-butylllthium in tetrahydrofuran (0.9 mL, 1.4.mmol), 3-bromo-4-methoxyberh 
zaidehyde (0.17 g. 0.79 mmol) and tetrahydrofuran (8.0 mL). Further. 4.6-bis(methoxymethbxyV2-{2-[(2,2^imethyl- 

1.3- dloxolanh4-yl)methoxy]ethyl)-2hethyIphehyi=3-bromo-4-metho^^ (0.17 g. 42%) was obtained from 
(4.6-bis(methoxymethoxy)-2-{2-[(2,2Hjimethyi- 1 ,3-dloxoian-4-yl) methoxyJ-ethyl}-3-ethylphenyl) (3-bromo-4-methoxy- 

: phenyl)methanQl, using pyridinium dichromate (0.50 g, 1.3 mrh^^ . 

iH-NMR (COaa, 300 MHz) 6 (ppm) : 8:03 (d, J = 1.9 Hz. iH)! 7:75 (dd. J = 8.6, 1.9 Hi. 1H). 6.89 (d. J = 8:6 HzrIH). 

6.83 (s. 1H). 5.22 (s. 2H), 4:96 (s, 2H). 4.12 (m. 1H). 3.94 (s. 3H). 3.93 (dd, J = 8.3. 6.6 Hz, 1H). 3.61 (dd. J = 8.3. 6.6 
_ Hz. 1H), 3.51 (s; 3H), 3.52-3.50 (m,2H). 3.42 (dd. J = 9.9. 5.6 Hz, 1H). 3.35 (dd. J = 9.9. 5.6 Hz. 1H). 3.24 (s. 3H). 2.75 

(dd, J = 8.3. 6.0 Hz, 2H)..2:69 (q. J = 7,3 Hz, 2H). 1.37 (s. 3H), 1.31 (s. 3H). 1.1^ 

(Step2) • ■ . s : • * ; - ■ ' 

[0222] 4.6-Bis (methoxymethoxy)- 2- {2.[(2,2-dimethyl- 1.3^ioxblan- 4-yl) methoxy] ethyl}- 3-ethylphenyl=3^^bromo- 
4-methoxyphenyl=ketone (90 mg, 0:15 mmol) obtained in Example 57, Step 1 was dissolved in a mixed solvent of 
1.2-dimethoxymethane (2.0 mL) and water (0.20 mL), To the solution were added 3-hydroxyphenylboric acid pinacol 
ester (40 mg, 0.18 mmol), bis(tri-o-totylphosphine)palladium (II) dichloride (20 mg. 6.027 mmol) and cesium carbonate 
(0.15 g, 0.46 mmol)' in an atmosphere of argon, followed by stining for 4 hpurs urKler heating and reflux. After cooling 
to room temperature, the reaction mixture was filtered under reduced preissure and the filtrate was concentrated under 
reduced pressure. To the resulting residue was added water, and the mixture was extracted twice with ethyl acetate. 
The organic liayer was dried oyer anhydrous sodium sulfate and then concentrated under reduced pressure. The resulting 
jresldue Afl^s purified by silica gel column chromatography (ethyl acetate/hexane = 1 /4-i/2) to obtain 4.6-bis(methpxymeth- 
oxyy 2- {2-[(2i2-dimethyi- 1 i3-dioxolaiv 4-yl) methoxy] ethyl}- 3-ethylphenyl=3-(3-hydroxyphenyl)- 4-methoxyphenyl=ke- 
tone. Then. 4.6-bis(methoxymethoxy^242-[(2,2-dinfiethyl^ ,3-diox6tan-4-yt)methoxy]eth^}-3-ethylphenyl=3-(3-hyd 
.yphenyl)-4-memoxyphenyl=ketone was dissolved in metharioi (1.0 mL), and a 4 mol/L solution of hydrogen chloride in 

1.4- dioxane (i.O mL) was added drppwise thereto, followed by stining at room temperature for 1 hour. The reaction 
mbcture was concentrated under reduced pressure, and thexesulting residue was purified by sifica gel column chroma- 
tc^raphy (nriethanol/chloroform =1/15-1/9) to obtain Compound 58 (35 mg. 43%) . 

''H-NMR (CD3OD. 300 MHz) 5 (ppm): 7:74 (m. 2H). 7.13 (t. J = 8.3 Hz, 1H). 7.02 (d; J = 9.2 Hz, 1H). 6.87-6.84 (m. 2H). 
6.70 (ddd. J = 8.3. 2.4. Q.9 Hz. 1 H), 6.23 (s. 1 H), 3.81 (s, 3H). 3.61 1 H). 3.47-3.22 (m. 6H). 2.70 (t, J = 8.3 Hz, 2H), 
2.59 (q, J = 7.3 Hz, 2H), 1.08 (t. J = 7.3 Hz, 3H) 
ESI-MS (m/z); 481 [M^HJ- ^ 

Example 58 . . \ 

Synthesis of 6- [2- (2, 3rdihydroxypropyloxy) ethyl] -5-ethyt-2,4rdlhydroxyphenyl=4-methoxy-3-(3-methoxyphenyl)phe- 
nyl= ketone (Compound 59) - . 

(Stepi) 

[0223] In a manner similar to that in Example 57. Step 2. 4.6-bis(methoxyfnethoxy)-2-{2-[(2,2-dlnriethyl-1,3-dloxolan- 
4-yOmethoxy]ethyl}-3-ethylphenyl=4wneth6xy-3-(3-mettoxyphenyl)ph^^^^ was obtained from 4.6-bis(meth- 

oxymethoxy)-2- {2-[(2,2-dimeth^ 1 ,3-dk>xolan-4-yl) methoxy]-ethyl}- 3-ethylphenyl=3-bromo-4-methoxyphenyl=ketone 
(80 mg. 0.13 mmoD obtained in Example 57. Step 1; using 3-methoxypheny!b6ric add (30 mg. 0.20 mmol), b\s(txU 
o-tolylphosphlne)palladium (II) dichloride (20 mg, 0.027 mmol). cesium carbonate (0.13 g. 0.4 mmol) and a mixed solvent 
of 1,2-dimethoxymethane (2.0 mL) and water (0.20 mL). Further. Compound 59 (39 mg, 59%) was obtained from 4.6-bls " 
(methoxymethoxy)- 2-{2-[(2,2-dimethyl- 1 ,3-dioxolan-4-yl) methoxy] ethyl}- 3-ethylphenyl=4-methoxy- 3-(3-methoxyphe- 
nyl)phenyl=ketone, using a 4 moW- sotutbn of hydrogen chk>ride in 1 .4-dioxarie (1 .0 mL) and methanol (1 .0 mL). ^ H-NMR 
(CD3OD. 300 MHz) 5 (ppm): 7.75-7.71 (m, 2H). 7.22 (t J = 8.3 Hz, 1 H), 7.03 (d. J = 9.4 Hz. 1 H). 6.97-6.94 (m, 2H), 6.81 
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(ddd. J = 8.3, 2.6, 0.9 Hz, 1H). 6.27 (s. 1H). 3.80 (s. 3H), 3.73 (s. 3H), 3.59 (m. IH). 3.47-3.23 (m, 6H). 2.71 (I. J = 8.1 
. Hz, 2H). 2.60 (q. J = 7:5 Hz, 2H). 1.08 (t, J = 7.5 Hz. 3H) 
ESI-MS (m/z); 497 [M+Hr 

5 Example 59 

Synthesis of 5-ethyl-2,4Klihydroxy-6-[2-(2-hydroxyeth9xy)-fethyl]phenyl=4-m^^ (Gompound 60) 

(Stepi) _ 
to ' ■ . \ : . \ r ...... ■ • \ • • . • . '■ 

■ [0224] In a manner similar to that In Example 1 . Step;3, 2-^tetrahydro-2H-pyran-2-yloxy)-1-[2-(3.5-dlallyloxy-2-ethy^^ 
pheny1)ethoxyiethane (7.2 g. 57%) was obtaineld as a coloriess.oil from 2-(3.5-diallyloxy-2-ethylphenyl)ethanol (8.5 g, . 
32 mmol) obtained In Example li2. Step 1, using a 60% sodium hydride dispersion in mineral oil (3.9 g, 98 mmol). : 
2-(2-bromoethoxy)tetrahydn>2H-pyran (9.8 mL, 65 mmol) and N^N-dimethylfprmamide (0.15 L). 
15 iH-NMR (CDCI3. 300 MHz) 5 (ppm): 6.37 (d. J = 2^4 HZ^IH). 6.34 (d, J = 2.4 Hz, IH), 6.11-5:98 (m, 2H), 5.45-5.23 (m, 
4H), 4.64 (dd. J = 4.0, 3.1 Hz. IH). 4.48 (m, 4H). 3.89-3.57 (m, 2H). 3.67-3.57 (m, 5H), 3.53-3.47 (m, IH). 2 90 (t. J = 
V .7.9 Hz. 2H); 2.64 (q, J = 7. 3 Hz. 2H). 1.85-^ 
• ESI-Ms(ni/z);40a[M+NH4r 

20^ (Step2) - ' . ; • . ^.. 

[02251 2-(Tetrahydro-2H-pyran-2-yl6xy)-1-[2-(3,5-diallyi-oxy-2-eth^^ (3.0 g, 7.6 mmol) obtained 

In Example 59, Step 1 was dissolved In methanol (30 mL), and a 4 mol/L solution of hydrogen chloride in 1,4-dioxane 
(20 mL) was added thereto, followed by stirring for 30 minutes. After the reaction mixture was neutralized with a saturated 
25 aqueous solution of sodium hydrogencartx)nate. water was added thereto, and the mixture was extracted twice with 
ethyl acetate. The organic layers were combined, washed with a saturated aqueous solution of sodium chloride, dried 
over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was purified by silica 
get column chromatography (ethyl acetate/hexane = 1/&-1/1) to obtain 2-P-(3,5-diallyloxy-2-ethytphenyl)ethoxy]ethahol 
(1.9 g, 81%) as a coloriess oiL 

30 iH-NMR (CDCI3. 300 MHz) 6 (ppm): 6.35 (s. 2H). 6.12-5:97 (m. 2H). 5.46=5.22 (m. 4H), 4.50-4.48 (m, 4H). 3.72 (t. J = 
4.9 Hz. 2H), 3.65 (t J = 7;6 Hz; 2H), 3. 57 (t. J = 4.9 Hz; 2H), 2.SI0 (t, J = 7.6 Hz, 2H), 2.64 (q, J = 7.4 Hz. 2H),.1.95 (brs, 
IH), 1.10(t, J = 7:4Hz.3H) , ^ " * ^ 
ESI-MS (mfe): 307 [M+HT 

35 (Step 3) . ■ 

[0226] 2-[2-(3.5-Diallyloxy-2-ethylphenyl)eth6xy]ethan6l (0.75 g. 0.25 mmpl) obtained in Example 59. Step 2 was 
dissolved in trifluoroacetic acid (2.0 mL). To the solution were successively added 4-methoxybenzolc acid (0.1 2 g, 0.76 
mmol) and trifluoroacetic anhydride (0.50 mL. 3.5 mmol) under ice-cbbllng. followed by stimng for 5 hours, while the 

^ temperature of the reaction mbcture was raised to room temperature. After the reaction mixture was concentrated under 
reduced pressure, acetonitrile (2.0 mL) and a 2 mol/L aqueous solution of sodium hydroxide (2.0 mL) were added to the 
, resulting residue under ice-cooling, followed by stirring at room temperature for 1 hour. To the reaction mixture was 
added water, and the mixture was extracted twice with ethyl acetate. The organic layers were.combihed, washed with 
a saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated under, reduced 

45 pressure. The resulting residue was purified by silica gel column chromatography (ethyl aoetate/hexane = 1/4-1/1) to 
obtain 4,6-diallyloxy-3-ethyl-2-[2-(2-hydroxyethoxy)ethyOphenyl=4-^methoxyphenyl=te^ (30 mg, 27%). 
1H-NMR (CDCI3, 300 MHz) 5 (ppm): 7.77 (dd. J = 8.9 Hz. 2H). 6.88 (dd. J = 8.9 Hz, 2H). 6.39 (s. IH), 6.05 (ddt, J = 17, 
11, 4.9 Hz, IH). 5:71 (ddt. J = 17. 11. 4. 9 Hz, IH). 5. 45 (dq, J = 17. 1.7 Hz. IH). 5.30 (dq. J = 11. 1:7Hz. IH), 5.08 
(dq, J = 17, 1.7 Hz. IH). 5.03 (dq. J = 11. 1.7 Hz. IH), 4.55 (dt. J = 5.0. 1.7 Hz, 2H), 4.38 (dt. J = 5.0, 1.7 Hz, 2H), 3.85 

so (s, 3H), 3.60 (t, J = 4:8.Hz. 2H). 3.52 (t. J = 7.9 Hz, 2H), 3.40 (t. J = 4.8 Hz, 2H). 2.77 (t. J = 7.9 Hz. 2H), 2.69 (t, J = 7.4 
Hz. 2H). 1.14 (t, J = 7.4 Hz. 3H) 

. .(Step4) . 

ss [0227] 4,6-Dia!lyloxy-3-emy»-2-{2-(2-hydroxyethoxy)ethyI]-phehyl=4-methoxypheny^ (30 mg, 0,068 mmol) ol)- 
tained in Example 59. Step 3 was dissolved in 1.4-dioxane (2.0 mL): To the solution were added ammonium formate 
(20 mg, 0.32 mmol) and bls(triphenylpho8phtne)palladium (II) dichldride (5.0 mg, 0.0071 mmoQ. followed by stirring for 
3 hours under heating and reftux. The reaction mixture was concentrated under reduced pressure, and the resulting 
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residue was purified by silica gel column chrorhatography (methanol/chloroform = 1/15-1/9) to obtain Compound 60 (20 
mg.81%). . 
iH-NMR (CDCI3, 300 MHz) 5 (ppm) : 7.93 (brs. 1H). 7.73 (d. J = 8,9 Hz. 2H). 7.03 (brs. 1H), 6.99 (d, J = 8.9 Hz. 2H). 
6.29 (s. 1 H). 3.86 (s. 3H). 3.63 (t. J = 4.0 Hz. 2H). 3.41 (t. J = 6.2 Hz. 2H), 3.33 (t. J = 4.0 Hz. 2H). 2.76 (t. J = 6.2 Hz. 
5 2H). 2.60 (q, J = 7.3 Hz. 2H).. 1.13 (t, J = 7.3 Hz, 3H) 
ESI-MS (m/z); 359 [M-HJ- 

Example 60 > - 

10 Synthesis of 2-[2-ethyl-3.5-dihydro}^-6-(4-methoxybenzoyl)phenyl>1-[4-(hydrdxyme^^^ (Com- 
. pound 61) ..^ . ■ ; " ^: T---^ — — : 

[0228] In a manner similar to that in Example 10. Step 2, Compound 61 (76 mg. 31%) was obtained from 2HBthyl- 
3,5-dihydroxy-6-(4-methoxyl)enzoyl)phenylacetic acid (0-19 g, 0.57 mmol) obtained in Example 10. Step 1. using 
15 1r(3-dimethytaminppropyl)-3-ethylcarboditmide hydrochloride (0.25 g, 1.3 mmol), 4r(hydroxymethyl)piperidine (0.26 g, 
2:3 mmol) and N. r4-dlm6thy)formamide (2.0 mL) . \ 

IH-NMR (DMSO-de, 300 MHz) 5 (ppm): 9.33 (s, 1 H). 9.04 (s. 1 H). 7.63 (d, J = 9.0 Hz. 2H). 6.92 (d. J = 9.0 Hz, 2H). 
6.31 (s. 1H). 4.41 (t. J = 5.4 Hz. 1H), 4.08 (m, 1H). 3.79 (s. 3H). 3.77 (m. 1H), 3.49 (d. J = 16.4 Hz,: IH). 3.39 (d, j = 
16.4 Hz. 1H); 3.30 (m. 1H). 3.09 (t, J = 5.4 Hz, 1H)» 2.79 (m, 1H), 2.39-2.22 (m, 3H), 1.57-1.40 (m, 3H), 0.97 (t, J = 7.2 
20 Hz, 3H). 0.74 (m, 1H), 0.48 (m, 1H) 

APCI-MS (mte); 428 [M-H]- . . 

• Example 61 - .' - - - • ■ 

25 Synthesis of 5rethyl-2. 4-dihydroxy-6-[2-(2-hydroxyethoxy)-ethyOphenyNpheh^^ 

.(Stepi) ; . . . _ , • . - .:- ; 

[0229] In a manner similar to that In Example 59, Step 3. 4,6-diallyloxy-3-ethyl-2-[2-(2-hydroxyethpxy)ethyl]-pher 
30 nyl=:phenyl=ketone (89 mg. 92%) was obtained as a coloriess solid from 2-[2-(3.5-diallyloxy-2-ethyfphenyl)-^thoxy]eth- 
anol (65 mg, 0.20. mmoj) obtained in Exarhple 59, Step 2, using benzoic add (80 mg. 0.66 mmol), trifluproacetic anhydride 
(0.50 mL, 3.5 mmol) and trifiuoroacetic acid (2.0 mL), and using a 2 mol/L aqueous solution of sodium hydroxidie (2.0 
mL) and acetonitrile (2.0 niL). 

^H-NMR (CDCI3, 300 MHz) 5 (ppm): 7.80 (m. 2H). 7.52 (m. 1H), 7. 41 (m, 2H), 6.40 (s. 1H), 6.05 (ddt, J = 17, 11, 5.0 
35 Hz, 1H), 5.66 (ddt, J = 17, 11. 5.0 Hz, 1H). 5.45 (dq, J = 17. 1.7 Hz. 1H). 5.32 (dq. J = 11. 1.7 Hz. 1H). 5.05 (dq. J = 17. 
1 . 7 Hz, 1 H), 5.00 (dq, J = 1 1 , 1 .7 Hz, 1 H). 4.56 (dt, J = 5.0. 1 .7 Hz, 2H), 4.36 (dt, J = 5.0, 1 .7 Hz, 2H), 3.62 (t J = 4.8 
Hz.2H),3.55(t,J=7.5Hz.2H).3.41(t,J=4.8Hz,2H),2.78(t,J=7.5Hz,2H).2.69(t.J=7.5Hz.2H).1.11^ 

\ , (Step2) _ ■ . - :" ■ ';.-:v / ' ^ ^ 

■ . X _ .- - ■ ■ \ - . i ■ ■ . - . . \ 

[0230] In a manner similar to that in Example 59, Step 4, Gompound 62 (49 mg. 68%). was obtained as a coloriess 
solid from 4.6-diallyloxy-3-«thyl-2-I2-(2-hydroxyethoxy)-ethyl]phenyI=phenyt=ketone (89 mg, 0.22 mmol).obtained in 
Example 61, Step 1, using ammonium fbmiate (70 mg, 1.1 mmol), bis(triphenylph6sphine)palladium (II) dichloride (5.0 
. mg, 0.0071 mmol) and 1,4-dtQxahe (3.0 mL)./. .. . " ./ . ^; _ . . - 

45 iH-NMR (CD3OD, 300 MHz) 8 (ppm): 7.72 (m. 2H), 7.50 (tt. J = 7.3. 1.5 Hz, 1H). 7.37 (m, 2Hy, 6.23 (s, 1H). 3.46 (t. J 
= 5.0 Hz. 2H). 3.39 (t, J = 7.9 Hz. 2H), 3.30 (t, J = 5.0 Hz, 2H), 2.66 (t, J = 7.9 Hz. 2H). 2.57 (q, J = 7.4 Hz, 2H). 1.07 (t, 
J = 7.4 HZ, 3H) - . • 

ESI-MS (m/z): 329 [M-H]- 

50 example 62' ' . . : , 

Synth^is of 5-ethyl-2,4-dihydroxy-e-[2-(2-hydroxyethoxy)-ethyOphenyl=3^ (Com- 
pound 63) 

S5 . (Step i) 

[0231] > In a manner similar to ttiat in Example 59, Step 3, 4. 6-diallyloxy-3-ethyl-2-[2-(2-riydfoxyethoxy) ethyqi:>he- 
nyl=3-hydroxy-4Hfnethoxyphenyi=^etone (0.120 g. 38%) was obtained from 2-[2-(3.5-dlallyloxy-2-ethylphenyl>^thoxy] 
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ethanol (0.21 g, 0.68 mmol) obtained in Example 59. Step 2. using 3-hydroxy-4-methoxybenzoic acid (0.23 g. 1.4 mmol). 
trifiuoroacetic anhydride (1 mL, 7.1 mmol) and trifluoroacetic acid (4.0 mL), and using a 2 mot/L- aqueous solution of 
sodium hydroxide (2.0 mL) and acetonitrile (2.0 mL). 

1H-NMR (CDCI3, 300 MHz) 5 (ppm): 7.41 (dd. J = 8.4, 2.2 Hzi 1H). 7.38 (d. J = 2.2 Hz. 1H). 6.85 (d. J = 8.4 Hz, 1H). 
6.38 (s, 1H). 6.06 (ddt. J = 17. 11, 4.8 Hz. 1H). 5:81 (brs. 1H). 5.73 (ddt, J = 19. 11. 5.0 Hz. 1H). 5.45 (d*q. J = 17. 1.7 
Hz. 1H). 5.30 (dq. J = 1 1 . 1 .7 Hz. 1 H). 5.13 (dq. J = 19. 1 .7 Hz. 1 H). 5.04 (dq. J = 1 1 . 1 .7 Hz. 1 H), 4.56 (dt. J = 4.8. 1 .7 
Hz, 2H). 4.36 (dt. J = 5.0. 1 .7,Hz. 2H). 3.93 (s. 3H). 3.61 (m. 2H). 3.52 (t. J = 7. t Hz. 2H). 3.40 (t. J = 4.5 Hz, 2H). 2.76 
(t, J = 7.7 Hz, 2H). 2.68 (t, J = 7.4 Hz. 2H). 2.20 (brs, 1H). 1.1 1 (t. J = 7.4 Hz, 3H) 
APGI-MS (mte); 457[M+H]* 

(Step2) ^ - ^- - : 

[0232] In a manner similar to that in Example 59, Step 4, Compound 63 (29 mg, 70%) was obtained fix)m 4.6-diallyloxy- 
3-ethyl-2-[2-(2-hydroxyethoxy)ethyOphenyl=3-hydroxy-4rmethoxyphenyl=ketone (50 mg, 0.1 1 mmol) obtained iri Exam- 
pie 62. Step 1, using ammonium formate (45 mg. 0.64 mmoi), bis(triphenyiphosphine)pa|la(iium (II) dichloride (5.0 rhg, 
0.0071 mmof) and 1.4-dioxane (3.0 mL). 

iH-NMR (CD3OD. 300 MHz) 6 (ppm): 7.23 (dd, J = 8.9. 2.2 Hz. IH). 7.21 (d. J = 2.2 Hz. IH). 6.88 (d, J = 8.9 Hz, 1H), 
6.22 (s. 1 H), 3.83 (s. 3H). 3.48 (t, J = 5.1 Hz, 2H). 3.37 (t. J = 7.7 Hz. 2H). 3.30 (t. J = 5; 1 Hz, 2H). 2.62 (t, J = 7.7 Hz. 
2H). 2.54 (q. J = 7.3 Hz, 2H), 1.05 (t, J = 7.3 Hz, 3H) 
APCI-MS (mte); 375 [M-Hf 

Example 63 

Synthesis of 1-(3-chlorophenyl)-4r{2-[2-ethyt-3,5<llhydroxy-6-(4-mett^ 
pound 64) 

[0233] In a manner similar to that in Example 10, Step 2, Compound 64 (56 mg, 39%) was'obtained-from 2-ethyl- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic acid (90 mg. 0.27 mmol) obtsilned in Example 10, Step 1, using 
1-(3-dlmethylaminopropyl)-3-ethylcarbodiimide (97 mg. 0,62 mmol), 1-(3-chlbrophenyl)piperazin-2-one hydrochloride. 
(0.27 g, 1 .1 mmol) obtained by a method similar to the method described in Tetrahedron Lett. 1 998, Vol. '39. p. 7459-7462 

andN,NHdimethyfformamide(1.0mL). . , / .. ;• " . -- - : • 

^H-NMR (DMSO-dg. 300 MHz) 5 (ppm): 9.44 (s. IH). 9.14 (s, IH), 7.63 (d, J = 8.8 Hz, 2H). 7.46-7.24 {m^AHJi^i^^ir 
J = 8.8 Hz, 2H), 6.34 (s. IH), 4.16 (brs, IH), 3.87 (s, IH), 3.78 (s, 3H), 3.71-3.30 (m. 6H). 2.44 (q, J = 7.3 Hz. 2H), 1.00 
(t. J = 7,3 Hz. 3H) 
APCUMS (mfe); 523 [M+Hr 

Example 64 _ 

Synthesisof5-ethyl-2.4-dihydroxy-6-[2-(2-hydroxyethoxy^ 
65) . 

(Stepi) 

[0234] In a manner similar to that in. Example 59, Step 3, 4,6-diailyloxy-3-ethy»-2-[2-{2-hydroxyethoxy)ethyl]-phe- 
nyl=4-(difluoromethoxy)phenyt=ketone (0.78 g. 46%) was obtained from 2-[2-(3.5-diallyloxy-2-ethylphenyl)4thoxyieth- 
anol (0.11 g, 0.36 mmol) obtained in Example 59. Step 2, usiiig 4-(diinuoromethoxy)benzoic acid (0.14 g. 0.72 mmol). 
trifluoroacetic anhydride (1.0 mL, 7.1 mmol) and trifluoroacetic add (4.0 mL), and using a 2 mol/L aqueous solution of 
sodium hydroxide (2.0 mL) and acetonitrile (2.0 mL). 

^H-NMR (CDCI3; 300 MHz) 5 (ppm): 7.82 (m. 2H), 7.13 (m, 2H), 6.65 (d. J = 73 Hz. IH). 6.39 (s. IH), 6.06 (ddt. J = 17. 
1 1. 4.9 Hz. IH), 5.68 (ddt. J = 17, 11, 4.9 Hz. IH). 5.42 (dq, J = 17, 1.7 Hz. IK), 5.30 (dq. J = 1 1. 1.7 Hz,.1H). 5.04 (dq. 
J = 17, 1.7 Hz, IH), 4.98 (dq, J = 1 1.5, 1.7 Hz. IH), 4.57 (dt, J = 4.9. 1.7 Hz, 2H), 4.36 (dt. J = 4.9, 1.7 Hz, 2H), 3.57 (t 
J = 4.6 Hz, 2H). 3.50 (t. J = 7.8 Hz. 2H). 3.40 (f , J = 4.6 Hz, 2H), 2.78 (t. J = 7.8 Hz. 2H). 2.68 (t, J = 7.3 Hz. 2H), 2.10 
(brs. IH). 1.11 (t, J = 7.3 Hz, 3H) 
APCI-MS (m/i); 477[M+H]* 

(Step 2) 



[0235] In a mariner similar to that in Example 59. Step 4, Compound 65 (28 mg, 43%) was obtained from 4,6-diallytoxy- 
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3-ethyl-2«[2-(2-hydroxyethoxy)ethyl]phenyl=4-(difluoro-methoxy)phenyl=ketone (78 mg, 0.16 mmol) obtainisd In Exam- 
ple 64, Step 1. using ammonium fonnate (50 mg, 0.79 mmol), bis(triphenylphosphine)panadium (H) dichloride (3.0 mg, 
0.0043 mmol) and 1. 4-dioxane (2.0 mL). 

1H-NMR (CD3OD, 300 MHz) 6 (ppm): 7.80-7.74 (m. 2H), 7.11-7.08 (m. 2H). 6.70 (d. J = 73Hz, 1H). 6,22 (s, 1H), 3.46 
(t. J = 4.9 Hz. 2H). 3.39 (t, J = 8.3 Hz, 2H), 3.30 (t. J = 4.9 Hz. 2H);.2 , 65 (t. J = 8.3 Hz. 2H). 2.56 (q. J = 7.3 Hz, 2H), 
1.05 (t. J = 7.3 Hz. 3H) 
APCI-MS (rnfe); 395 [M-Hf 

Example 65 

iSynthesIs of 2-[2-ethyl-6-(4-fluorobe^zoyi)-3.5-dlhydroxyphenyl^N-(2-hy . 
(Compound66) 

[0236] In a manner similar to that in Example 10, Step 2. Compound 66 (94 mg, 66%) was obtained from 2-ethyl- 
6-(4-fluorobenzoyl)-3.5-dihydroxyphenylacetic add (0.11 g, 0.34 mmol) obtained , in Example 49,. Step 3. using 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.15 g, 0.78 mmol). 2-(2-methoxyethylamlno)ethanoh 
,.(0.16 g. 1.4 mmol) obtained in Reference Example 1 and N.N-dimethylformamlde (1.0 mL). 
iH-NMR (CD3OD. 270 MHz) 5 (ppm): 7.85 (d* J = 5.7. 8.7 Hz, 2H), 7.10 (d, J = 8:7.Hz. 2H)i 6.30 (s. 1H). 3.77 and 3.76 
(s. total 2H). 3.65-3J8 (m. 9.5H), 3.16 (s. 1.5H), 2.56-2.52 (m; 2H), 1.07 (t, J = 7;4.Hz, 3H) 
APCI-MS (m/z); 420 [M+H]* 

Example 66 

Synthesis of 2-[2-ethyl-3.5-dihydroxy-6-(4-methoxybenzoyl)phenyl]-1-[4-(methyls^^ / 
(Compound 67) 

[0237] In a manner similar to that in Example 10; Step 2. Compound 67 (41 mg, 26%) was obtained firom 2Tethyl- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic acid (0.11 g, 0.33 mmol) obtained In Example 10. Step 1, using 
1-(3-dimethylamlnopropyl)-3-ethylcarbodilmlde (0.12 g. 0.77 mmol), 4-(methyisulfpnyl)plperidine hydrochloride (0.26 g. 
1.3 mmol) obtained In Reference Example 12 and N,^^dimethylfonT^amide (1.0 itiL). 

iH-NMR (CD3OD. 300 MHz) 6 (ppm): 7.76 (d. J = 9.0 Hz, 2H). 6.91 (d. J = 9,0 Hz. 2H). 6:32 (s. 1H), 4.36 (m, 1H), 4.06 
(m. 1H), 3.84 (s. 3H), 3.49 (d. J = 16. 9 Hz, 1H), 3.39 (d, J = 16.9 Hz. 1H), 3.19 (m. 1H), 2.99 (m, 1H). 2.88 (s; 3H). 
2.61-2.42 (m. 3H), 1.99 (m. 2H), 1.56 (m, 1H), 1.24 (m, 1H), 1;07 (t J = 7.3 Hz. 3H) 
APCI-MS (mAz); 476 [M+H]* 

Example 67 

Synthesis of 442-[2-ethyl-3,5-dihydroxy-6^(4-methoxybenzoyl)phenyqacetyl}^ (Compound 68) 

[0238] In a manner similar to that in Example 10, Step 2, Compound 68 (87 mg, 57%) was obtained frorri 2-ethyl- 
3.5-dlhydroxy-6-(4-methoxybenzoyl)phenylacetlc acid (0.10 g. 0.31 mmol) obtained. in Example 10. Step 1, using 
1-(3-dimethylaminopropyl)-3-ethyleart>odilmide (0,1.1 g,0.71 mmol), 1-phenylpiperazin-2-one hydrochloride (0.27 g. 1.2 
mmol) and N.N-dimethylfonfnamlde (1.0. mL).. . 

iH-NMR (CD3OD, 270 MHz) 5 (ppm): 7.77 (d. J = 9.1 Hz, 2H), 7.46-7.25 (m, 5H). 6:92 (t. J = 9.1 Hz, 2H). 6.34 (s.:1H). 
4.23 {s,1H). 3.99 (s. 1H). 3,82 (s. 3H), 3;80 (m, 1H). 3.69-3.65 (m, 4H)i 3.49 (m. 1H). 2.65-2.56 (m. 2H), 1.10 (t. J =7.3 
HZ.3H) 

APCI-MS (mfe); 489 [M+H]*. 

Example 68 ... 

Synthesis of2-[2-ethylr3,&HJihydroxy-^(4-methoxybenzoyl)phenyl}-N-(fura 
(Compound 69) 

[0239] In a manner similar to that In Example 10. Step 2. Compound 69 (90 mg, 31%) was obtained from 2-ethyl- 
3,5-dihydroxy-6-(4*methoxybenzoyl)phenylacetic acid (0.21 g, 0.63 mmol) obtained in Example 10, Step 1,. using 
1-(3-dimethylamtnopropyl)-3-ethylcart>odiimide hydrochloride (0.28g. 1.5 mnriol), 2- (fiirfurylamino) ethanbl (0.19 g, 1.3 
mmol), triethylamine (0.36 mU 2.6 mmoQ and N.N-dimethylfonrnamide (4,0 mL). . . 
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IH-NMR (CD3OD 270 MHz) 5 (ppm): 7.80-7.76 (m, 2H), 7.42 (m, 0.5H), 7.28 (m. 0.5H). 6.90 (d. J = 9.1 Hz. 2H). 6.35 
(m, 0.5H), 6.32 (s, 1H). 6.21 (m, 1H). 5.93 (m, 0.5H). 4.52 and 4.40 (s. total 2H), 3.85 and 3.84 (s, total 3H). 3.78 and 
3.74 (s. total 2H), 3.52 (m, 1H). 3.39-3.29 (m. 3H). 2.54-2.44 (m. 2H), 1.06 and 1.05 (t. J = 7.3 Hz. total 3H) 
APCI-MS (m/z); 454 [M+Hr 



Example 69 

Synthesis of 6-[2-(2,3-dihydroxypropyloxy)ethyi]-5-ethyl-2,4=dlhydiT>xyphenyl=4-pyridyl=^^^ (Compound 70) 
10 (Stepi) • . \ 

[0240] 1.5-Bis(methoxymethoxy)-3-{2-[(2.2-dlmethyki,3-dioxolan-4-yl)methoxy]eth^^ 
. g, 2.3 mmol) obtained in Example 33. Step 3 was dissolved in tetrahydrofuran (20 mL). After the solution was ix)oled to 

-78'C. a 1.6 mol/L solution of n-butylllthium in hexanei4.5 mL, 7.2 mmol) was added diDpwise thereto, followed by 
IS .stirring for 30 minutes. To the reaction mixture was added dropwise 4-pyridinecarboxaldehyde (0.50 g, 4.7 mmol). 

followed by stirring for 2 hours, while the temperature of the reaction mixture was raised from -78'C to room temperature. 

A saturated aqueous solution of ammonium chloride was added to the reaction mixture, and the mixture was extracted. 
i:. . _ twice with ethyl acetate. Theorganic layers were combined, washed with a saturated aqueous solution of sodium chloride, 

dried over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was dissolved in 
20 ' acetonitrile (40 mL). .and IBX (3.00 g. 11 mmol) was added thereto, followed by stining for 1 hour under heating and 

reflux^ After IBX (1.0 g, 3.6 mmol) was further added, the reaction mixture was refluxed under heating and then cooled. 

to room temperature. The reaction mixture was filtered, and the filtrate was concentrated under reduced pressure. The 

resulting residue was purified by silica gel column chromatography (chloroform-methanol/chtorofbmi = 1/1) -to obtain 

4,6-bis(methoxymethoxy)-2-^?-[(2,2-dimethy^1,3rdloxolan-4-yl)methox^^ ketone (0.83 

25 g,74%). : 

lH-NMR (CDCl3.300 MHz) 5 (ppm) :8.76(d, J = 6.1 Hz, 2H). 7.60 (2H, d, J = 6.1 Hz. 2H), 6.85 (s. 1H). 5.24 (s. 2H). 
4.91 (s. 2H), 4.11 (m. 1H). 3.95 (dd, J = 6.4, 8.3 Hz. 1H), 3.53 (s. 3H), 3.62.3.50 (m, 3H), 3.41 (dd. J = 5.3, 9.9 Hz, 1H), 
3.30 (dd. J = 5.3. 9.9 Hz. 1H). 3.18 (s. 3H). 2.79 (m. 2H). 2.69 (q. J = 7.4 Hz. 2H). 1.37 (s, 3H). 1;32 (s, 3H), 1.14 (t, J 
= 7.4Hz,3H) 



(Step 2) 



[02411 In a manner similar to that in Example 1, Step 6, Compound 70 (0,39 g^ 64%) was obtained from 4.6-ble 
(methoxymethoxy)-2-{2-[{2,2-dimethyl-1,3-dioxolan-4-yl)methoxy]ethyih3-ethylphenyl (6.83 g. 1.7 

35 mmol) obtained In Example 69. Step 1 , using a 4 mol/L solution of hydrogen chloride in 1 .4-dipxane (10 mL) and methanol 
(10 mL). 

iH-NMR (CD3OD. 270 MHz) 6 (ppm): 8.66 (d, J = 6.1 Hz, 2H). 7.65 (2H. d. J = 6.3 Hz. 2H). 6.28 (s. 1H). 3>62-3.27 (m, 
7H).2.81 (t, J = 7.6Hz.2H), 2.65(q. J = 7.3Hz,2H). 1.12(t. J=7.3Hz.3H) . 
APCI-MS (m/±): 362 [M+HT 

.40 ' ' , 

Example 70 

Synthesis ctf 5-ethyl-2,4-dihydroxy-6rt2-(2-hydroxyethoxy)-eth^^^ 
45 (Stepi) . 

[0242] In a manner similar to that in Example 59. Step 3. 4.6-diallyloxy-3-ethyl-2-[2-(2-hydroxyiBthoxy)ethyOphenyt= 

3-thienyl=ketone (60 mg. 38%) was obtained from 2-t2-(3,5-dialIyloxy-2-ethylphenyl)ethoxy]ethanol (0.1 6 g, 0.38 mn^O 
. obtained in Example 59. Step 2, using trifluorcxacetic acid (4.0 rnL), 3-thiophenecart>oxylic add (90 mg, 0.70 mmol) and 
so trifluorpacetic anhydride (1.0 mL, 7.1 mmd). and using acetonitrile (2.0 mL) and a 2 mol/L aqueous ^ution of sodium 

hydroxide (2:0 mL). . . 

IH-NMR (CDCI3. 300 MHz) 6 (ppm): 7.77 (dd. J = 2:9. 1.1 Hz. 1H), 7 48 (dd, J = 5.0, 1.1 Hz. 1H). 7.72 (dd. J = 5.0. 2.9 

Hz. 1H), 6.39 (s. 1H). 6.04 (ddt, J = 17, 11. 5.0Hz, 1H). 5.75 (ddt; J = 16. 11. 5.0 Hz. 1H). 5.43 (dq, J = 17. 1.7 Hz. 1H) ; 

5.30 (dq, J = 1 1 . 1 .7 Hz. 1 H)..5.09 (dq. J = 1 6. 1 .5 Hz, 1 H). 5.05 (dq, J = 11 , 1 .5 Hz. 1 H). 4.55 '(dt J = 5.0. 1 .7 Hz, 2H), 
55 4.40 (dt, J = 5.0. 1.5 Hz. 2H). 3.61 (t. J = 4.8 Hz. 2H). 3.51 (t. J = 7.7 Hz, 2H). 3.42 (t J = 4.8 Hz, 2H), 2.81 (t^ J = 7.7 

Hz, 2H). 2.67 (t. J = 7.4 Hz, 2H). 2.1 1 (brs. 1 H). 1 .1 1 (t. J = 7.4 Hz, 3H) 
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(Step 2) * ' ^ 

[0243] In a manner similar to that in Example 59. Step 4. Compound 71 (39 mg. 80%) was obtained from 4.6-diallyloxy- 
3-ethyl-2-[2-(2-hydroxyethoxy)ethyl]phenyl=3^thienyl= ketone (60 mg, 0.14 mmbl) obtained in Example 70. Step 1 , using 
ammonium fonnate (0.10 g, 1.6 mmol). bis(triphenylphosphine)palladium (11) dichloride (5.0 mg, 0.0071 mmol) and 1. . 
4Kiloxane (2.0 mL). 

1H-NMR.(CD30D. 300 MHz) 5 (ppm) : 7.84 (dd. J = 2.9; 1.2 Hz. 1H). 7;40 (dd. J = 5.1. 1.2 Hz. 1H), 7.36 (dd. J = 5.1. 
2.9 Hz. 1H). 6.26 (s. 1H). 3.51 (t. J = 5.1 Hz. 2H), 3.42 (t. J = 7.5 Hz. 2H). 3.34 (t, J = 6.1 Hz, 2H). 2.70 (t. J = 7.5 Hz. 
2H). 2.58(q. J = 7.3 Hz. 2H), 1.07 (t, J = 7.3 Hz. 3H) 
APCI-MS (mfe); 335 [M-Hf 

' Example 71 : -• ' ' ' 

Synthesis of 5-ethyl-2.4<!ihydroxy-6-[2-<2-hydroxyethoxy)-ethyl]phenyl=2^^^^ (Compound 72) 

(Stepi). V- -../. v. " - ■ - ■■■ ■-. ^ 

[0244] In a manner similar to that in Example 59. Step 3. 4.6-diallyloxy-3-ethyl-2-[2-(2-hydrpxyethoxy)ethyl]phenyl= 
2-thienyl=ket6ne (80 mg. 51%) was obtained from 2-[2-'(3.5-diallytoxy-2-ethylphenyl)ethoxy]ethanol (0.12 g, 0.38 mmol) 
obtained in Example 59. Step 2. using trifluoroacetic acid (4.0 mL), 2-thiophenecarbdxyIic add (0,90 g. 0.70 mmoO and 
trifluoroacetic anhydride (1.0 mL, 7.1 mmol), and using acetonitrile (2.0 mL) and a 2 moVL aqueous solution of sodium 
hydroxide (2.0 mL). ; . 0 > 

^H-NMR (CbCl3. 300 MHz) 6 (ppm) : 7.64 (dd. J = 4.8. 1.1 Hz. 1H). 7.40 (dd, J = 3.7, 1.1 Hz, 1H). 7.06 (dd, J = 4.8, 3.7 
Hz. 1H). 6.40 (s. 1H), 6.04 (ddt, J = 18, 11, 5.0 Hz. 1H). 5.76(ddt. J = 17. 11. 5.0 Hz, 1H). 5.45 (dq, J = 18. 1.7 Hz, 1H). 
5.30 (dq. J = 11. 1.7 Hz. 1H). 5.11 (dq. J = 17. 1.7 Hz, 1H), 5.02 (dq, J = 11, 1,7 Hz. 1H). 4.56 (dt. J = 5.0. 1.7 Hz. 2H). 
4.41 (dt, J = 5:0, 1.7 Hz, 2H). 3.62 (t. J = 4.6Hz, 2H), 3:55 (t, J = 7.9 Hz, 2H). 3.44 (t, J = 4.6 Hz. 2H)i 2.87 (t. J = 7.9 
Hz, 2H). 2.67 (t, J 7.7 Hz. 2H). 1.11 (t J T^^^ 

(Step2) ^ 

[0245] In a manner similar to that In Example 59. Step 4. Compound 72 (54 mg, 83%) was obtained from 4.6-diallyloxy- 
' 3^thy^2-I2H(2^droxyethoxy)ethyl]phenyi=2-thienyl=ketone (80 mg. 0.19 mmol) obtained In Example 71. Step 1. using 
ammonium fomnate (0.10 g, 1.6 mmol); bls(triphenylphosphine)palladium (II) dfehloride (5.0 nig, 0.0071 mmol) and 
1,4-dioxane (2.0 mL). 

iH-NMR (CDaODi 300 MHz) 6 (ppm): 7.72 (dd, J = 4.9, 1.1 Hz. 1H), 7.35 (dd. J = 3.9, 1.1 Hz, 1H). 7.02 (dd, J=4.9, 
3.9 Hz, 1H). 6.22 (s. 1H). 3.47 (t. J = 5.1 Hz. 2H). 3.42 (t J = 7.5 Hz,,2H). 3.32 (t, J = 5.1 Hz. 2H), 2.68 (t J = 7. 5 Hz. 
2H).2.53(q.J = 7.3Hz.2H).1.00(t. J = 7.3Hz.3H) , - 

APCI-MS (mAz): 335 [M-H]- 

Example 72 

Synthesis of 5-ethyl-2.4^ihydroxy-6-[2-(2-hydroxyethoxy)-ethyl]phenyl=3-furyl=ketone (Compound 73) 
(Stepi) 

[0246] In a manner similar to that in Example 59, Step 3. 4.6-dialIyloxy-3-ethyl-2-[2-(2-hydroxyethoxy)ethyriphenyl= 
:3-furyl=ketone (35 mg. 23%) was obtained from -[2-(3.5-diallyloxy-2-ethylphenyl)ethoxy]ethanol (0.1 1 g, 0.37 mmol) 
obtained in Example 59. Step 2. using trifiuoroacetic acid (4.0 mL), 3-furancarboxylic acid (90 mg, 0.80 mmol) and 
trifluorpacetk: anhydride (1.0 mL, 0.71 mmol), and using acetonitrile (2.0 mL) and a 2 mol/L aqueous solutran of sodium 
hydroxide (2.0 mL). ... 

iH-NMR (CDa3. 300 MHz) 5 (ppm) : 7.66 (dd. J = 1.3. 0.66 Hz, 1H), 7.42 (dd, J = 2.0. 1.3 Hz, 1H). 6.79 (dd. J = 2.0, 
0.66 Hz, 1H). 6.38 (s, 1H), 6.06 (ddt. J = 17, 11. 5.0 Hz, 1H). 5.80 (ddt. J = 17, 11. 5.0 Hz, 1H). 5.43 (dq. J = 17. 1.7 Hz, 
1H). 5.30 (dq. J = 11, 1.7 Hz. 1H), 5.17 (dq. J = 17. 1.7 Hz, 1H). 5.12 (dq. J = 11, 1.7 Hz. 1H), 4.55 (dt, J = 5.0, 1.7 Hz, 
. 2H), 4.42 (dt, J = 5.0. 1 .7 Hz. 2H). 3.63 (t, J = 5.0 Hz. 2H), 3.56 (t. J = 7.6 Hz, 2H), 3.45 (t. J = 5.0 Hz. 2H), 2.82 (t, J = 
7.6 Hz, 2H), 2.67 (q, J = 7.3 Hz. 2H), 2.23 (brs, 1 H). 1 .1 1 (t. J = 7.3 Hz. 3H) 
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(Step 2) ' 

[0247] In a manner similar to that in Example 59, Step 4. Compound 73 (10mg. 38%) was obtained from 4. 6-dialfyloxy* 
3-ethyl-2-[2-(2-hydroxyethoxy)ethyt]phenyl=3-furyl=ketone (35 mg, 0.088 mmol) obtained in Example 72, Step 1, using 
ammonlum^nmate (30 mg, 0.48 mmoi), bls(triphenylphosphine)patladium (II) dichlonde (2.0 mg, 0.0028 mmol) and 
1,4-dioxane (2.0 mL). 

1H-NMR (CD3OD, 300 MHz) 8 (ppm): 7.79 (dd, J = 1.3, 0.73 Hz. 1H). 7.56 (dd, J = 2.0. 1.3 Hz, 1H), 6.76 (dd. J = 2.0, 
0.73 Hz. 1H). 6.28 (s, 1H). 3.57 (t. J = 4.9 Hz. 2H). 3.49 (t. J = 8.1 Hz. 2H). 3.41 (t. J = 4.9 Hz. 2H). 2.76 (t, J = 8:1 Hz. . 
2H), 2.61 (q. J = 7.3 Hz; 2H). 1.11 (t, J = 7.3 Hz, 3H) 
APCNMS (m/z) ; 319 [M-Hf 

Example 73 - - 

Synttiesis of 2-[2-ethyk3,5-dlhydroxy-^3-thienylcarbonyt)phenyl>N.N-bis(2-hydroxyethyl)a (Compound .74) 

(Stepi) . , . , - \ . 

[0248]_ In; a manner similar to that in Example 5, Step 4, methyl 3,5-diallyloxy-2-ethyi-6-(3-thienylcart>onyl)-phenytao- 
etate (3.8 g, 70%) was obtained from methyl 3,5<liallyloxy-2-ethylphenytacetate (3.9 g, 13 mmol) obtained in Exaniple 
.5, Step 3, using 3-thiophenecart)oxyllc acid (1.8 g, 1.4 mmol). trifluoroacetic anhydride (6.0 mL) and trifluoroaceticacid 
(20mL). ■ • .-..^ 

IH^NMR (CDCI3, 270MHz) 5 (ppm): 7.82 (dd, J = 1:2. 2.8 Hz. 1H), 7.49 (dd, J = 1.2. 5.1 Hz, 1H), 7.25 (dd, J = 2.8. 5.1 
Hz. 1H). 6.43 (s. 1H). 6.07 (m. 1H) . 5.72 (m, 1H). 5.44 (dq, 17.2 Hz. 1.6 Hz, 1H) ; 5.30 (dq; J = 10.6. 1.6 Hz, 1H). 
5.10-5.02 (m. 2H). 4.57 (dt. J = 4.8. 1.6 Hz, 2H), 4.40(dt, J = 4.8, 1.6 Hz, 2H), 3.66 (s, 2H), 3,48 (s, 3H), 2.64 (q. J = 
7.4 Hz, 2H). 1.09 (t, J = 7.4 Hz, 3H) 
APCI-MS (m/z); 401 [M+HT . 

(Step 2) 

[0249] In a manner similar to that in Example 7, Step 1, methyl 2-ethyl-3,5-dihydroxy-6-(3-thlenylcartx>nyl)-pheny- 
ia-cetate (1.81 g, 71%) was obtained from methyl 3,5-diallyloxy-2-ethyl-6-(3-thienylcarl>onyl)phenylacetate (3.2 g, 8.0 
mmol) obtained in Example 73, Step 1, using ammonium formate (2.0 g. 32 mmol), bis(triphenylphosphine)pailadlum 
(il) dichloride (56 mg, 0.080 mmol) and 1.4-dloxane (30 mL). 

IH-NMR (CD3OD. 300 MHz) S (ppm) : 7.79 (dd, J = 1.2, 2.9 Hz, 1H), 7.43 (dd. J = 1.2. 5.1 Hz, 1H), 7,34 (dd, J = 2.9. 
5.1 Hz. 1H), 6.32 (s, 1H), 3.57 (s, 2H). 3.55 (s, 3H), 2.56 (q, J = 7.5 Hz, 2H), 1.10 (t. J = 7.5 Hz, 3H) 
APCI-MS (m/i) 319 [M-H]- 

(Step3) 

[0250] •In a manner similar to that in Example 10. Step 1 . 2>ethyi-3.5Hjihydix)xy-6^(3-thienylcart)onyOphenyiacetic acid 
(0.49 g. 92%) was obtained from methyl 2-ettiyl-3,5-dihydroxy-6-(3-thienylcarbonyl)phenylacetate (0.56 g* 1.7 mmol) 
obtained in Example 73, Step 2, using a 2 mot/L aqueous . solution of sodium hydroxide (4.0 mL) and acetonitrite (4.0 mL). 
1H-NMR (CD3OD. 300 MHz) 6 (ppm) : 7.92 (dd, J = 1.3. 2.9 Hz, 1H). 7.46 (dd. J = 1.3. 5.1 Hz, 1H), 7.38 (dd, J = 2.9, 
5.1 Hz. 1H), 6.34 (s. 1H), 3.53 (s, 2H), 2,58 (q, J = 7.3 Hz, 2H), 1.08 (t. J = 7.3 Hz. 3H) 
APCI-MS (mte) ; 307 [M+HT 

(Step4) 

[0251] In a manner similar to that in Example 10, Step 2, Compound 74 (36 mg. 9.2%) was obtained from 2-ethyi- 
.3,5-dihydroxy-6-(3-thienytcart)onyl)phenylacetic acid (304 mg, 1.00 mmol) obtained In Example 73, Step 3. using 
1-(3Tdimethyfam?nopropyl)-3-ethylcart>odlimide hydrochloride (0.44 g. 2.3 mmoQ, diethanolamine (0.42 g. 4.0 mmol) and 
N.N-dimethytfprmamide (2.0 mL). 

^H-NMR (CD36D, 270 MHz) 5 (ppm): 7.93 (dd. J = 1.4, 3.0 Hz. 1H), 7.45 (dd. J = 1.4, 5.1 Hz, 1H), 7.36 (dd. J = 3.0. 
5.1 Hz. 1H), 6.32 (s, 1H). 3.71 (s, 2H). 3.62 (t, J = 5.4 Hz. 2H), 3.45 (t. J = 5.4 Hz. 4H). 3.35-3.29 (m. 2H). 2.54 (q, J = 
7.4 Hz. 2H). 1:07 (t J = 7.4 Hz; 3H) 
ESI-MS (mAc) ; 394 (M+HT 
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Example 74 

Synthesis of 4-{2r[2-behzoyt-6-ethy)-3,5HJihydroxyphenyl^acetyl}-1-(2K;yanop^ 75) 

(Stepi) . . . ■ , 

[0252] In a manner similar to that in Example 10. Step 1. 2-benzoyl-6-ethyl-3,5-dihydroxyphenylacetic add (2.4 g, 
96%) was obtained from Compound 5 (2.6 g, 8.4 mmol) obtained In Example 5, using a 2 mol/L aqueous solution of 
sodium hydroxide (20 mL) and acetonitrile (20 mL). 

IH-NMR (CD3OD, 270 MHz) 5 (ppm) : 7.80-7.37 (m, 5H), 6.33 (s. 1H). 3.55 (s, 2H). 2.61 (q, J = 7.4 Hz, 2H), 1.09 (t, J 
= 7.4Hz,3H) - : - - 

APCI-MS(mfe);301 [M+H]*. J . : " . 

(Step2) *: ; --■>...■•• \ L ^ • ^ ' ■ . ; . . V ■ 

[0253] 2-Benzdy!-6-ethyl-3,5-dlhydro>cyphenylacetic acid (0.11 g. 0.36 mmol) obtained in Example 74, Step 1 was. 
dissolved in N,N-dimethylformamide (1.0 mL), and 1-(2-cyanophenyl)piperazin-2-one hydrochloride (0.34 g. 1.4 mmol) 
obtained by a method similar to the method described in.Tetrahedron Lett;»^ 1998, Vol. 39, p. 7459-7462 and 1-(3^imethT 
ylaminopropyl)-3-ethylcart)odiimide hydrochloride (0.13 g. 0.82 mmol) were added thereto^ followed by stirring at room 
temperature for 2 hours. The reaction mixture wais qoncentrated under reduced prjessure, aruJ 1 moi/L hydrochloric acid 
was added to the resulting residue. The resulting mixture was extracted with ethyl acetate. Theorganic layer was washed, 
with water,, dried over anhydrous sodium sulfate, and. then concentrated under.reduced pressure. The resulting residue 
was crystallized from ethanol to obtain Compound 75 (0.14. g. 81%). ^ 
Melting Point 259^261 "C 

^H-NMR (CD3OD, 270 MHz) 5 (ppm): 7.84-7.75 (m. 4H).. 7.57-7.39 (m. 5H). 6.34 (s. 1H). 4.30Xs. .1H), 4,05 (s. 1H). 
3.55.3.88(m.6H),2.62(q. J = 7.3Hz,i2H), 1,il(t J = 7.3Hz;3H) " 
APCI-MS (m/z); 484 [M+H]-^ 

Elemental Analysis: (C28H25N3O5 O.2H2O) 
Found (%): ^ C: 69.03, H: 5.31. N: 8.63 
, Calcd.(%): , i C:m04. ;: H: 5.26, N: 8.62f " - : ■ ; 

Example 75 v . ' 

Syntiiesis of 2-[2-benzoy|-6-etiiyl-3,5-dihydroxyphenyq-N,N-bi^^^ 

[0254] In a manner similar to that in Example 74, Step 2, Compound 76. (37 mg. 26%) was obtained from 2-benzoy*- 
6-ethyl-3,5-dihydroxypheylacetic acid (0.11 g, 0.36 mmol) obtained in Example 74, Step 1, using 1-(3-dimethylamino- 
propyi)-3-ethy|cartxxliimide., hydrochloride (0.16 g, 0.83 mmol). diethanolamine (0.15 g, 1.4 mmol) and N,N-dimethyi- 
foriiiamide (1.0 mL). In this case, crystallization .was c^nied oLrt 
Melting Point: 190-194'C 

iH-NMR (CD3OD, 270 MHz) 5 (ppm): 7.78 (brd. J = 7.3 Hz, 2H). 7:49 (m, 1H). 7.39'(brt, J = 7.3 Hz, 2H), 6.31 (s. 1H). 
3.73 (s. 2H), 3.61 (V J = 5.4 Hz, 2H); 3.42 (q, J = M Hz. 4H), 3.31-3.29 (m. 2H). 2,56 (q. J = 7.4 Hz, 2H), 1.08 (t, J = 
7.4HZ.3H) : ^ - . ^ . 

APCI-MS (mfe); 388 [M+Hr 
Example 76 

Synthesis of 2-[2-ben»)yl-6-ethy^3,5<JlhydroxyphenyO-^l-(2-hyd^o^^ 

[0255] In a manner similar to timt in Example 74, Step 2, Compound 77 (92 mg, 59%) was obtained from 2-benzoyt- 
6-ethyl-3, 5-dihydroxyphenylacetic add (0.12 g. 0.39 mmol) bbtairied in Es^mple 74, Step 1, using I^Srdimethylanriino- 
propyl)-3-ethyicartxxlHmide hydrochloride (0.17 g, 0.89 mmol). 2-(2-methoxyethylamino)ethanol (0.18 g. 1.5 mmol) ob- 
tained in Reference Example 1 and N.N-dimethyiformamide (1.0 mL). In this case, crystallization was carried out with 
ethyl acetate. 
Melting Point 183-185'C 
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IH-NMR {CD3OD. 270 MHz) 5 (ppm) : 7.79 (brd. J = 7.6 Hz. 2H).T.52 (m. 1H), 7.39 (brt. J = 7.6 Hz. 2H). 6.31 (s. 1H). 
3.75 and 3.73 (s. total 2H). 3.63-3.15 (m. 1 1N). 2.57-2.52 (m, 2H)i 1.07 (t; J = 7.4 Hz. 3H) 
APCI-MS (m/z) ; 402 [M+Hr 

Eiemental Analysis: (C22H27N06) - , 

Found (%): C: 65.96. H: 6.85, N: 3.39 
Calcd.(%): C: 65.82. H: 6.78. N: 3.49 

Example 77 

Synthesis of 2-t2-benzoyl^ethyl-3,5-dihydroxyphenya-1 -[4-(hydroxymethyl)piperidino]ethan6ne (Compound 78) , 

[0256] In a manner similar to that in Example 74, Step 2. Compound 78 (88 mg, 60%) was obtained from 2-benzoyl- 
6-ethyl-3,5-dihydroxyphenylacetic acid (0.1 1 g. 0.37 mm"bl) obtained in Example 74, Step i , using 1-(3-dimethylamin<>- 
propyl)-3-ethyicarbodilmide hydrochloride (0.16 g, 0.84 mol). 4-piperidineethanol (0.17 g, 1.5 mmol). 1-hydroxybenzo- 
triazole hydrate (0.14 g, 0.91 mmol) and N.N-dimethylformamide (1.0 mL). In this case, crystallization was canied out 
with ethyl acetate. . , 

Melting Point 239-242X ^ ' ^ ^ ^ - 

1H.NMR(CD30D. 300 MHz) 5 (ppm): 7.37-7.79 (m. 5H). 6.31 (s. 1H). 4.24 (m. 1H). 3.89.(m, 1H). 3.70 (d. J = 16.5 Hz. 
1H), 3.58 (d. J = 16.5 Hz. 1H). 3.11-3.26 (m. 2H). 2.90 (m. 1H), 2.61-2.50 (m, 2H). 2.36 (m. tH), 1.70-1.50 (m. 3H). 1.08 
(t J .= 7.3 Hz, 3H).A99 (m, 1H). 0.63 (m, IH) 
APCI-MiS (mfe); 398 pwi+Hr 

Elemental Analysis: (C23H27NO5 • 0,2H2O) 
V . \ ■ . Found (%): C: 68.82. H: 6.7O. N: 3.76 , v- : - • 

Calcd.(%): C: 68.88, H: 6.89, N: 3.49 

Example 78 

Siynthesis of 2-P;ethyi-3,5-dihydroxy^3-hydroxyber^byOphenyi>rH2-^ 

(Compound 79) , 
(Stepi) 

[0257] In a manner similar to that in Example 5, Step 4, methyl 3,&<iiallyloxy-2-ethyl-6r(3-hydroxybenzoyl)-phenyla^ 
cetate (1.5 g, 70%) was obtained from methyl 3,5-diallyloxy-2-ethylphenyiacetate (1.5 g, 5.2 mmol) obtained in Example 
5, Step 3. using 4-hydroxybenzoic add (1.7 g, 10 mmol). trifluoroacetic anhydride (2.0 mL, 14 mmol) and trifluoroacetic 
add (8 mL), and using a 7 mol/L solution of ammonia in methanol (10 mL). 

1H-NMR (CDCI3. 300 MHz) 6 (ppm) : 7.36-7.23 (m. 3H). 7.00 (ddd. J = 7.2, 2.6, 1.1 Hz, 1H). 6.24 (s, 1H). 6.06 (m, 1H). 
5.56 (m. 1H). 5.48 (m. 1H). 5.29 (m. 1H), 5.05-4.97 (m. 2H). 4.57 (m. 2H). 4.35 (m, 2H). 3.66 (s. 2H). 3.46 (s, 3H). 2.65 
(q, J = 7.5 Hz. 2H), 1.08 (t. J = 7.5 Hz, 3H) APCI-MS (m/z): 409 [M-HT 

(Step2) ' ' \ 

[0258] In a manner similar to that in Example 10. Step 1 . 3.5-diallyloxy-2-ethyl-6-(3-hydroxybenzoyi)phenylacetic add 
(1.2 g. 83%) was obtained from methyl 3,5-diallyloxy-2-ethyl-6-(3rhydr^ (1.5 g, 3.7 mmol) ob- 

tained In Example 78. Step 1 , using a 2 mol/L aqueous solution of sodium hydroxide (10 mL) and acetonitrile (20 mL). 
iH-NMR (CDCI3. 300 MHz) 5 (ppm): 7.26-7.18 (m, 3H). 7.00 (ddd. J = 7.2, 2.6. 1.1 Hz; 1H). 6.40 (s, 1H). 6.04 (ni. 1H), 
5.56 (m. 1H). 5.40 (m. 1H). 5:28 (m. IH), 5.05-4.92 (m. 2H), 4.57 (m. 2H). 4.35 (m, 2H), 3.56 (s, 3H), 2.67 (q, J = 7.2 
Hz. 2H). 1.08 (t. J = 7.2 Hz. 3H) 
APCI-MS (mfe); 397 [M+HT 

(Step3) 

[0259] In a manner similar to that in Example 1 0. Step 2, 2-[2-ethyl-3.5-diallyloxy-6-(4-hydroxyl)enzoyl)phenylH4-(2-hy- 
droxyethyl)-t4-(2-methoxyethyl)acetamide (430 mg, 74%) was obtained from 3,5-dianytoxy-2-ethyt-6-(3-hydroxybenzoyO 
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phenylacetic acid (470 mg. 1.2 mmpi) obtained in Example 78. Step 2. using 1 -hydroxy benzotriazole hydrate (220 mg, 
1.4 mmol). 1-(3-dimethylaminopropyl)-3-ethylcarbodlimide hydrochloride (270 mg, 1.4 mmol). 2-(2-methoxyethytamino) 
ethanol (170. mg, 1.4 mmol) obtained in Reference Example l and N.N-dimethylformamide (10 rnL). 
iH-NMR(DMSO-d6. 300 MHz)5(ppm): 9.58 (s. 1H). 7:20 (t, J = 7.9 Hz. IH), 7.11-7.09 (m. 2H), 6.92 (m, 1H). 6.63 (s. 
1H), 6.10 (m, IH). 5. 62 (m. IH). 5.45 (m. IH). 5.29 (m. IH). 4.99-4.90 (m. 2H). 4.74 (t. J = 5.0Hz. 0.5H). 4:64 (m. 2H). 
4.49 (t. J = 5.0 Hz. 0.5H). 4.40 (m. 2H), 3.60 (d. J = 8.7 Hz. 2H). 3.41 (m, 2H). 3.34-3.04 (m.^H). 2.55 (m. 2H). 1.11 (t. 
J = 7.3 Hz. 3H) 

APCI-MS (m/ z) ; 498 [M+Hr 
(Step 4) 

[0260] in a manner sinriilar to that in Example 7; Step 1. Compound 79 (25 mg. 23%) was obtained from 2-i2-etHyl- 
3.5-diaIlyloxy-6-(3-hydroxybenzoyl)phenyl]-N-(2-hydroxyethyl)-N-(2-methoxyethyl)acetami (130 mg. 0.26 mmol) ob^ 
tained in Example 78. Step 3. using ammonium formate (90 mg. 1 .4 mmol), bis(triphenylphosphine)palIadium (II) dIbHio- 
ride (5:0 mg, 0.0071 mmol) and 1, 4-dioxane (5:0 mL). \ ; > . 

1H-NMR (CD3OD, 300 MHz) 5 (ppm): 7.31-7.21 (m, 3H); 7.0 (m, IH), 6.33 (s, IH). 3.72 (d. J = 8:7 Hz. 2H), 3!62.3.2«) 
(m, 11H). 2.58 (rn. 2H). 1.11 (V J = 7 . 3 Hz, 3H) 

APCI-MS (mfe): 416 {M-H]- .. . . \ : . : :^ ; . .. 1 . ■ ;^ . - 

Example 79 ' . , . * ' - . 

Synthesis of 2-[2-ethyl-3,5-dlhydroxy-6-(4-hydroxybenzbyl)phenyl]-N,N-bi$(^^^ 80) 
(Stepi) 

[0261] In af manner similar to that in Example 5, Step4. methyl 3,5-diallyloxy^2-ethyl-6-(4^hydroxybenzoyl-phenyla6^ ' 
etate (1.3 g, 65%) was obtained from methyl 3,5-diaIlyloxy-2-ethylphenylacetate (1.5 g, 5.2 mmol) obtained In Example 
5, Step 3, using 4-hydroxybenzoic add (1.7 g.'IO mmol). triflubroacetlc anhydride (2.0 mL. 14 mmol) and trifluoroacetic 
add (10 mL). and using a 7 mol/L solution of ammonia in methanol (10 mL) . 

IH-NMR (CDCis, 300 MHz) 6 (ppm): 7.76-7.72 (m. 2H), 6.80-6.76 (m, 2H), 6.43 (s. IH), 6.08 (m. IH). 5.57 (m, IH). 5.44 
(m. IH). 5.31 (ni. IH). 5,05-4.98 (m, 2H). 4.56 (m, 2H); 4.36 (m, 2H), 3.65 (s, 2H). 3.45 (s, 3H). 2.63 (q, J = 7.5 Hz. 2H). 
1.09 (t, J = 7.5 Hz. 3H) . . 

APCI-MS (mfe); 411 [M+H]^ 

(Step 2) , 

[0262] In a manner similar to that in Example 7. Step 1 . methyl 2-ethytT3.5-dihydroxy-6-(4-hydrbxybenzoyl)-phehy}a- 
cetate (1 .1 g. 94%) was obtained from rnethyl 3.5-dlallyloxy-2-ethyl-6-(4-hydroxybenzoyl)phenylacetiate (1 .3 g, 3.2 mmoQ . 
obtained in Example 79, Step 1, using ammonium formated .0 9. 15 mmol). .bis(triphenylphosphine)palladium (II) dicHlo- 
ride (0.12 g. 0.17 mmol) and 1, 4-dioxane (20 mL). 

iH-NMR (CDCI3. 300 MHz) 5 (ppm): 7.64-7.61 (m, 2H). 6. 78^.75 (m. 2H). 6.25 (s, IH). 3.52 (s, 2H), 3.50 (s. 3H). 2.63 
(q. J = 7.5 Hz. 2H). 1 .09 (t. J = 7.5 Hz. 3H) 
APCI-MS (m/^): 329 [M-HT 

(Step 3) ' 

[0263] In a manner similar to that in Example 1 6. Step 1 . 2-ethyl-3.5Klihydroxy-6-(4-hydroxyl)enzoyOphenylaceti^ add 
(0.93 g. 89%) was obtained from methyl 2-ethyl-3.5-dihydroxy-6H(4-hydrpxybenzoyOpheny!acetate (1.1 gi 3.3 mmol) 
obtained in Example 79. Step 2. using a 2 mol/Laqueous solution of sodium hydroxide (10 mL) and tetrahydrofuran (20 
mL). 

1H-NMR (DMSOdg. 300 MHz) 6 (ppm) : 12.0 (brs. IH). 10.2 (s. IH). 9.40 (s. IH). 9.11 (s. IH), 7.57-7.53 (m. 2H), 
6.78-6.73 (m, 2H),.6.34 (s, 1 H). 3.33 (s. 2H), Z44 (q, J = 7.5 Hz. 2H), 0.99 (t. J = 7.5 Hz, 3H) 
APCI-MS (m/z); 315 [M-HT 

(Step4) J 

[0264] In a manner similar to that \t% Example 10, Step 2, Compound 80 (30 mg. 10%) was obtained from'2-ethyl- 
3.5-dihydro)cy-6-<4-hydroxybenzoyl)phehyiaceticadd (130 mg, 0.41 mmol) obtainedin Example 79, Step 3. using 14iy^ 
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droxybenzotriazole hydrate (120 mg, 0,78 mmol), 1-(3-dlmethYlaminopropyl)-3-ethylcarbodilmlde; hydrochloride (150 

mg» 0.79 mmol), dielhanolamine (210 mg. 2.0 mmol) and N,N-dlmethyfformamjde (4 mL). - 

^H-NMR (CD3OD 300 MHz) 5 (ppm): 7.66-7.64 (m, 2H). 6.74-6.70 (m, 2H). 6.27 (s, 1H). 3.64 (brs, 2H). 3.55 (t. J - 5.9 

Hz, 2H), 3.41-3.36 (m, 4H), 3.30 (s, 2H). 2.50 (q, J = 7.3 Hz, 2H), 1 .02 (t. J = 7.3 Hz. 3H) 

APCI-MS (mte); 404 IM+H]* 

Example 80 

Synthesis of 2-[2-ethyl-3,5-dihydroxy-6-(4-hydroxybenzoyl)phenyl]-N-(2-,hydro>^ethyl)-N-(2-methoxye^^ . 
(Compound 81) 

^[0265] In a manner similar to that in Example 10. Step 2, Compound 81 (30 mg. 10%) was obtained from 2-ethyl- 
.3.5-dihydr6xy-6-(4-hydroxyt)enzoyl)phenylacetlc acid (130 nig, 0.41 mmol) obtained in Example 79, Step 3. using l-hy- 
droxybenzotriazole hydrate (120 mg. 0.78 mmol). 1-(3-,jdimethylaminopropyl)=3^thylcarbodiimide hydrochloride (150 
mg, 0.79 mmol), 2- (2-methoxyethylamlno) ethanbl (250 mg, 2.1 mmol) obtained in Reference Example 1. and N,N-dimeth- 
ylformamide (4 mL). . ... - 

IH-NMR (CD3OD. 300 MHz) 5 (ppm): 7.73-7.70 (m. 2H). 6.79-6.75 (m, 2H). 6;32 (s, 1H). 3:69 (d. J = 5.3 Hz72H), 3.59 
(t. J = 5.7 Hz, 1H). 3;50 (t. J = 4.8 Hz. 1H), 3.45-3.40 (m. 4H), 3.35^3.28 (m. 2.5H), 3.18-3.13 (m, 2.5H); 2.55 (m, 2H), 
; 1.08 (t. J = 7.3Hz.3H) ^ - 

APCI-MS (m/i); 418 [M+H]* 

Example 81 ^ > v / 

Synthesis of 4-{2-[2-ethyl-6-(4-f1uoroberizoyl)-3,5-dihydroxyphenyqacetyl}-.1 -phenylpiperaz (Compound 82) . 

'[0266] In a manner similar to that in Example 74, Step 2. Compound 82 (110 mg, 72%) was obtained from 2-ethyl- 
6-(4«f1uorobenzoyl)-3,5-dihydroxyphenylacetic acid (0.11 g, 0.33 ririmol) obtained in Example 49, Step 3, using 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.12 g, 0.76 mol). 1-phenyipiperazln-2-one hydrodiloride (0.28 g. 1.3 
mmol) and N.N-dimethylformamide (1.0 mL). 
Melting Point 170-172X 

^H-NMR (CD3OD. 270 MHz) 5 (ppm): 7.83 (dd. J = 5^6. 9.0 Hz, 2H), 7.46-7.26 (m, 5H), 7.11 (t. J = 8.6 Hz, iZH), 6.33 (s, 
1 H), 4.30-3.54 (m, 8H), 2.62 (q. J = 7.5 Hz, 2H), 1 .1 1 (t, J = 7.5 Hz, 3H) 
ARCI-MS (mte); 477 [M+Kl* 

Elemental Analysis: (C27H25FN2O5) 

Found (%): C: 67.98. H: 5.38, N: 5.75 ' . 

Calcd.(%): C: 68.06, H: 5.29, N: 5.88 

Example 82 

Synthesis of 2-[2-ethyl-3.5-dihydroxy-6-(3-hydroxy-4-methoxyt>erizoyl)phenyq-N,tsl-bis(2-hydroxye^^^ 
(Compound 82f) 

(Stepi) . • 

[0267] In a manner similar to that in Examplie 5, Step 4, methyl 3,5-diallyloxy-2-ethyl-6-(3-hydroxy-4-methoxybenzoyl) 
phenylacetate (1.1 g, 48%) was obtained from methyl 3,5-diaIlytoxy-2-ethy!phenylacetate (1.5 g, 5.2 mmol) obtained in 
Example 5, Step 3. using 3-hydroxy-4-methoxybenzoic acid (1 .7 g, 10 mmol), trifluoroacetic anhydride (2.0 mL, 14 mmoQ 
and trifluoroacetic acid (15 mL), and using a 7 mol/L solution of ammonia in methanol (20 mL) and metharwl (20 mL). 
iH-NMR (CDCI3, 300 MHz) 5 (ppm): 7.42-7.38 (m, 2H). 6.83 (d. J = 9.2 Hz, ;IH), 6.43 (s. 1H), 6.07 (m, 1H), 5.72 (m, 
1H), 5"54 (s, 1H), 5.45 (m, 1H), 5.29 (m, 1H), 5.08-5.03 (m, 2H). 4.58 (m, 2H), 4.37 (m, 2H), 3.93 (s. 3H), 3.61 (s. 2H). 
3.47 (s. 3H), 2.64 (q, J = 7.7 Hz, 2H), 1 .09 (t. J = 7.7 Hz. 3H) 

(Step2) 

[0268] In a manner similar to that in Example 1 0, Step 1 , 3,5-diallyloxy-2-ethyt-6-(3-hydrDxy-4-methQxyt>enzoyf)-phe- 
nyiacetic add (430 mg, 80%) was obtained from methyl 3,&-diallyloxy-2-«thyl-6-(3-hydroxy-4-methoxybenzoyl}-^ 
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lacetate (230 mg. 0.52 mmol) obtained in Example 82. Step 1, using a 2 mpl/L aqueous solution of sodium hydroxide 

(lOmL)andtetrahydrofuran(IOmL). . - 

iH-NMR (GD3OD, 300 Mhiz) 6 (ppm) : 7.33 (d. J = 1.8 Hz, 1H), 7.10 (ddi J = 8.5, 1.8 Hz, 1H). 6.93 (d. J = 8.5 Hz. 1H), 

6.67 (s,1H). 6.10 (m, 1H).5.68(m. 1H).5.45(m, 1H), 5.29 (m. lH), 5.03-4,96 (m. 2H), 4.65 (m. 2H). 4.44 (m.2H), 3.80 

(s. 3H). 3.38 <s. 2H). 2.53 (q. J = 7.0 Hz, 2H), 1.03 (t, J = 7.0 Hz, 3H) 

APCI-MS (m/z) ; 427 [M+H]+ \ . 

(Step 3) - 

[02691 In a manner similar to that in Example 1 0. Step 2, 2-[2-ethyl-3,5-allyloxy-6-(3-hydroxy-4-methoxybenzoyl>f^^ 
nyihN,N^bis(2.hyaroxyethyl)acetamide (85 mg. 35%) was obtained from 3,5-diaIlyl6xy-2-ethyl-6-(3-hydroxy-4-methoxy^ 
benzoyf)phenylacetlc add (200 mg. 0.47 mmol) obtained in Example 82. Step 2, using 1-hydroxybenzotriazoie hydrate 
(150 mg, 0.98 mmol), H3Klimethylaminopropyl)-3-ethyicarbodiimide hydrochloride (180 mg. 0.94 mmol), dieth- 
anolamine (150 mg. 1.4 mmol) and N.N-dimethylformamide (4 mL). 

: IH-NMR (CD3OD, 300 MHz).5 (ppm): 7.27-7.23(m, 2H)T .6.89 (d, J = 9.0 Hz,.1H>. 6.56 (s, 1H). 6.07 (m, 1H), 5.66|m. 
1H). 5.47 (m, 1H), 5.27 (m, 1H). 5.03-4.96 (m. 2H), 4.60 (m, 2H), 4.38 (m, 2H). 3.87 (s, 3H), 3.70 (s, 2H). 3.58 (t, J = 
.6.0.HZ. 2H), 3.45-3.39 (m, 4H); 3.30 (t, J = 6.2 Hz. 2H), 2.60= (q. J = 7.3 Hz. 2H). 1.03 (t; J =7.3 Hz, 3H) 

i APCI-MS (m/z);514 [M+H]*: - 

(Step 4) / 

[0270] , In a manner similar to that In Example 7, Step 1. Compound 83 (47 mg. 66%) was obtained ftx)m 2-[2-ethyt- 
3,5 -aIlyloxy-6-(3-hydroxy-4-metHoxybenzoyl)phenyl]-N.N-bis(2^hydroxyethyl)acetamide (85 mg. 0.17 mmol) obtained 
in Example 82. Step 3. using ammoniurn formate (50 nng. 0.79 mmol). bis (triphenylphosphine)palladlum (11) dichipride 
(10 mg, 0.14 mmol) and 1.4-dioxane (3 mL). 

iH-NMR (CD3OD 300 MHz) 6 (ppm): 7.32-7.29 (m. 2H). 6.90 (d. J = 8.6 Hz. 1H), 6.31 (s. 1H), 3.89 (s. 3H), 3.65l(s. 2H), 
3.58 (t. J = 5.8 Hz. 2H), 3.46-3.39 (m. 4H), 3.32-3.30 (m, 2H), 2.52. (q, J = 7.1 Hz. 2H), 1.06 (t. J = 7.1 Hz, 3H) 
APCI-MS (m/y: 434 [M+HT \ . 

Example 83 

Synthesis of 2-[2-ethyl-3.5-dihydroxy-6-(3-hydroxy-4-methoxybenzoyl)phenyqi^NK^^ 
acetamide (Compound 84) 

(Stepi) 

[0271] In a manner similar to that in Example 10. Step 2. 2-[3,5-dlallyloxy-2-ethyl-6-(3-hydroxy-4-methoxybeiv 
zoyl)-phenyl]-N-(2-hydroxyethyl)-N-(2-methoxyethyl)acetamlde (1 10 mg. 44%) was obtained from 3,5-dla!lyloxy-2-ethyl- 
6-(3-hydroxy-4-methoxybenzoyl)phenylacetic acid (200 mg, OAi mmol) obtained in Example 82, Step 2, using 1-hy^ 
droxybenzotriazole hydrate (150 mg, 0.98 mmol). 1-(3-dimethylaminopropyl)-3-ethylcarbodllmide hydrochloride (180 
mg, 0.94 mmol). 2- (2-methoxyethylamlno) ethanol (170 rrig, 1 .4 mmol) obtained in Reference Example 1 and N,N-dimeth- 
ylfomiamide (4 mL). 

1H-NMR (CDapD. 300 MHz) 6 (ppm): 7.32-7.30 (m. 2H), 6.92 (dd. J = 9.0. 2.8 Hz. 1H). 6.60 (s, 1H). 6.13 (m, 1H), 5172 
(m, 1H). 5.50 (m. 1H). 5.29 (m. 1H). 5.08^5.00 (m, 2H), 4.62 (m. 2H), 4.42 (m. 2H), 3.90 (s, 3H), 3.74 (d. J = 7.5 Hz, 
.2H). 3.61 (t. J = 5.7 Hz, 1H). 3.52 (m. 1H), 3.45-3.40 (m. 3H), 3.35-3.30 (m, 3.5H), 3.20-3.16 (m, 2.5H), 2.62 (m. 2ri). 
1.11 (t. J =7.3 Hz, 3H) 
APCI-MS (m/z); 528 [M+HT 

(Step2) ■ ■ • 

[0272] . In a rhanner similar to that in Example 7. Step 1 . Cbmpound 84 (34 mg; 36%) was obtained frorh 2-{3.5-diaIlyloxy- 
2-ethyl-6- (3-hydroxy-4-methoxybenzoyl)phenyl^r^(2-hydroxyethyl)-N-(2-methpxyethyl)acet^ (110 mg, 0.21 
mmol) obtained in Example 83. Step 1. using ammonium formate (67 mg, 1.1 mmol), bis(triphenylphosphine)paIladlum 
(II) dichloride (10 mg. 0.14 mmol) and 1,4-dioxane (3 mL). 

^H-NMR (CD3OD. 270 MHz) 5 (ppm): 7.34-7.28 (ni. 2H). 6.90 (rn. 1H). 6.30 (s. 1H). 3.90 (s. 3H). 3.68 (d. J = 7.7 Hz. 
2H), 3.59 (t, J = 5.7 Hz. 2H). 3.49-3.40 (m, 4H). 3.35-3.28 (m, 2.5H). 3.17-3.13 (m. 2.5H). Z55 (m. 2H), 1.08 (t, J = 7.3 
HZ.-3H). ... 
APCi-MS (vnfz); 448 [M+HT 
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Exampie 84 . . 

Synthesis of 2-[2-ethyl-6-(3-fluoro-4-methpxybenzoyl>-3,5-dihydroxyp {2-hydroxyethyl).acetamide (Com- 

pound 85). 

(Stepi) 

[0273] In a manner similar to that in Example 5, Step 4, methyl 3,5-dlallyIoxy-2-ethyl-6-(3-fluoro-4-methoxybenzoyIX 
phenylacetate (1.3 g. 84%) was obtained from methyl 3,5-diallyldxy-2-ethylphenylacetate (1.0 g, 3.5 mmol) obtained in 
Example 5. Step 3, using 3-fluoro-4-methoxybenzoic acid (0.90 g. 5.3 mmol). trifluoroacetic anhydride (6.8 mL, 5.7 
iTimol) and trifluoroacetic add (10 mL). 

-IH-NMR (CDCI3. 300 MHz) 5 (ppm): 7.61-7.54 (m, 2H). 6.92 (t. J.= 8.5 Hz. 1H). 6.43 (s, 1H), 6.09 (m. 1H), 5.71 {rti. 1H). 
5.47 (m.1H), 5.30 (m. lH). 5.07-4.99 (m, 2H). 4.57 (m, 2H), 4.37 (m. 2H). 3.93 (s, 3H). 3.64 (s, 2H). 3.47 (s, 3H). 2.65 
(q. J = 7.3 Hz, 2H), 1.09 (t. J= 7.3 Hz. 3H) 
.APCI^y^S (mfe); 443 [M+H]* ~ 

(Step 2) ' ^ : . . " 

[0274] In a manner similar to that in Example 7. Step 1. methyl 2-ethyI-6-(3-fluoro-4-meth6xybenzoyl)^3.5-dihydrox- 
yphenylacetate (1 .0 g, 95%) was obtained from methyl 3.5rdialtyloxy-2-ethyk6-(3-fluoro-4-methoxyhydroxybenzoyl)-phe- 
hylacetate (1.3 g, 2.9 mmol) obtained In Example 84. Step l .'ustng^amnrionium formate (1.0 g, 16 mmol). bis(triphenyl- 
phosphine)palladium 00 dichloride (0.10 g. 0.14 mmol) and 1.4-dioxane (20 rhL). 

IH-NMR (CD3OD, 270 MHz) 5 (ppm) : 7.57-7.46 (m. 2H). 7,09 (t. J = 8.5 Hz. 1H), 6.34 (s. 1H). 3.91 (s. 3H). 3.56 (s. 
2H). 3.44 (s. 3H). 2.58 (q. J = 7.5 Hz, 2H). 1.09 (t. J = 7.5 Hz. 3H) 
APCI-MS (m/i); 363 [M+Hr - 

(Step3) ; ^ ; : .; : ; 

[0275] In a mariner similar to that in Example 10. Step 1, 2-ethyl-6-(3-fluoro-4-methoxybenzoyl)-3.5-dihydroxy-phe- 
nylacetic add was obtained from methyl 2Tethyl-6-(3-fluoro-4^methoxybenzoyl)r3.5-dihydroxyphenylacetate (1.2 g, 3.5 
mmol) obtained In Exiample 84, Step 2. using a 2 mol/L aqueous solution of sodium hydroxide (10 mL) and tetrahydrofuran 
(10 mL). 

iH-NMR (DMSO-dg, 300 MHz) 5 (ppm): 12.1 (brs. 1H), 9.54 (s. 1H). 9:26 (s..1H), 7.57-7.44 (m, 2H), 7.22 (t, J = 8.5 Hz. 
1H). 6.39 (s. 1H). 3.91 (s. 3H). 3.42 (s. 2H), 2.50 (q, J = 7.5 Hz, 2H). 1.01 (t J = 7:5 Hz, 3H) 
APCI-MS (m/z); 349 [M+H]+ 

(Step 4) . 

• - . ■ 

[0276] In a manner similar to that in Example 10. Step 2, Compound 85 (47 mg. 2i5%) was obtained from 2-ethyl- 
6-(3-fluoro-4-mettioxybenzoyl)-3.5-dihydroxyphenylacetic add (150 rhg. 0.43 mmol) obtained, in Example 84. Step 3. 
using 1-hydroxybenzotriazoIe hydrate (130 mg, 0.85 mmol). 1-(3-dimethylaminopropyl)-3-ethylcarbodiimlde hydrochlo- 
ride (160 mg. 0.84 mmol), diethanolamine (230 mg, 2.2 mmol) and N,N-dimethylformamide (4 mL). 
^H-NMR (CD3OD. 270 MHz) 5 (ppm) : 7-58 (ddd. J = 8.7, 2.1. i j Hz, 1H). 7.53 (dd. J = 12.0. 1.5 Hz. 1H). 7.07 (t. J = 
8.3 Hz, 1H). 6.31 (s. 1H).:3.91 (s, 3H), 3.72 (s^ 2H). 3.63 (t, J.= 6. 8 Hz. 2H). 3.48-3.40 (m. 4H). 3.37 (m. 2H), 2.54 (q, 
J = 7.4 Hz. 2H). 1.07 (t, J = 7.4 Hz, 3H) 
APCI-MS (mfe); 436 [M+HT 

Example 8i5 

Synthesis of 2-[2-ethyl-6-(3-fluoro-4-methoxybenzoyl)-3.5Kjihydroxyphenyl]-N-(2-hydroxyethy^ 
thyi)-acetamtde (Compound 86) 

[0277] In a manner similar to that in Example 10. Step 2. Compound 86 (53 mg. 27%) was obtained from 2-ethyl- 
6-(3-fluora4-methoxyl)enzoyl)-3.5-dihydroxyphenylacetic add (260 mg, 0.43 mmol) obtained in Example 84. Step 3,. 
using 1-hydroxybenzotriazole hydrate (130 mg. 0.85 mmol), 1-(3KJimethytaminopnopyi)-3-ethyicart>odiimide hydrochlo- 
ride (160 mg, 0.84 mmol), 2-(2-methoxyethylamino)ethanol (260 mg. 2.2 mmol) obtained in Reference Example 1 and 
N.N-dimethylformamide (4 mL). 

IH-NMR (CP3OD. 270 MHz) 5 (ppm): 7.83 (m, 1H); 7.80 (dd, J = 12, 2.0 Hz. 1H), 7.32 (m. 1H), 6.54 (s. 1H). 4.15 (s. 
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3H), 3.96 (d. J = 4.0 Hz. 2H). 3.85 (t. J = 5.7 Hz. 1H). 3.78«3.50 (m, 7.5H). 3.42-3.38 (m. 2.5H). 2.55 (m. 2H). 1,08 (t, J . 
= 7.3Hz. 3H) . ■ 

- APCI-MS (my±); 450 [M+Hr . . ' / 

Example 86 

Synthesis of 2-{2-ethyl-3.5-dihydroxy-6-[4^(trifflu6ro-methoxy)benzoY0ph acetamide 
(Compound 87) . 

•{Stepir. ■ • : . - V:-.. . ' • ■ ' ' .■ '=^' :-V ' 

[0278] In a nnanner similar to that in Example 5. Step 4/ methyl 3,5KJiallyloxy-2-ethyl^[4-(trifluoromethoxy)-benzoyG 
phenylacetate (1.4 g. 87%) was obtained from methyl 3,5-dlallylpxy-2-ethylphenylacetate {0l97 g, 3.3 mmol) obtained 
in Example 5. Step 3. using 4-(trifluoromethoxy)benzoic add (1.0 g, 5.0 mmol), tnfluoroacetic anhydride (0.7 mL; 5.0 
mmol) and trifluoroacetic add (10 mL). 

1H.NMR(CDCI3. 300 MHz) 5 (ppm): 7,86-7.83 (m. 2H). 7.23.7.20(m, 2H), 6.42 (s. 1H). 6.06 (m. 1H). 5.60 (m. 1H). 5:44 
(m. 1H). 5.30 (m, 1 H), 5.02^.89 (m. 2H). 4.58 (m. 2H), 4.33 (m. 2H), 3.71 (s. 2H), 3.45 (s. 3H). 2.65 (q. J = 7.3 Hz. 2H), 

1,10(t. Jji7.3 Hz. 3H)_^_i: ^ _ . . ^ . . .. : . 

APC!-MS (m/i); 479 [M+H]^ 

JStep2)-/.. ^" :. • . • .... - ^ ■ . V: \. 

[0279] In a manner sjmilar to that In Example 7. Step 1 . methyl 2-ethyl-3.5^dihydroxy-6-[4-(trifluprometh6xy)-behzoyll 
phenylacetate (1.1 g, 95%) was obtained from methyl 3.5Kjiallyloxy-2-ethyl-6-[4-(trifluoromethoxy)-benzoyl]phenylace- 
tate (1 .4 g, 2.9 mmol) obtained In Example 86, Step 1 . using ammonium fonmate (0.91 g, 14 mmol), bts(triphenylphosphine) 
palladium (II) dichloride (0.10 g, 0.14 mmol) and 1.4rdioxane (20 mL). 
. ^H-NMR (CD3OD 300 MHz) 5 (ppm): 7.88.7.87 (m. 2H), 7.32-7.29 (tn. 2H). 6.33 (s. 1H), 3.63 (s, 2H). 3.44 (s, 3H), 2.59 ' 
(q. J = 7.5 Hz. 2H), 1.06 (t, J = 7.5 Hz. 3H) 
APCI4\^S (mfe); 399 [M+HJ+ 

(Step.3)- . ■ . 

[0280] In a manner similar to that in Example .1 0, Step 1 , 2-ethyl-3.5-dihydroxy-6-[4-(trifluoromethbxy)t>enzoyl>ph©^ 
nylacetic add (0.88 g, 75%) was obtained from methyl 2-ethyl-3,5-dihydroxy-6-[4-(trifluoromethoxy)benzoyl]-phenylao- 
etate (1.2 g. 3.1 mmol) obtained in Example 86, Step 2. using a 2 mol/L aqueous solution of sodium hydroxide (20 mL) 
. and tetrahydrofuran (15 mL). 

IH-NMR (DMSOde. 300 MHz) 5 (ppm): 9.65 (s. 1H). 9.37 (s. 1H). 7.79^7.76 (m, 2H). 7.42-7.39 (m, 2H), 6,36 (s. 1H), 
3.48 (s. 2H). 2.59 (m, 2H), 0.99 (t. J = 7.3 Hz. 3H) • 
APCI^\4S.(m/z); 383 [M-Hr 

(Step4) . ^ ; 

[0281] In a manner similar to that in Example 10, Step 2, Compound 87 (25 mg, 15%) was obtained from 2-ethyl- . 
3.5-diliydroxy-6-[4-(trifluoromethoxy)berizoyl]phenylacetic add (130 mg, 34 mmol) obtained in Example 86* Step 3, 
using 1-hydroxybenzotriazole hydrate (80 mg, 0.52 mmoIX 1-(3-dlmethylaminopropyl)-3-ethylcarlx)diimide hydrochloride 
(100 mg. 0.52 mmol). diethanolamine (150 mg. 1 .4 mmol) and N.N-dimethylfonnfiamide (5 mL). 

IH-NMR (CD3OD, 300 MHz) 5 (ppm) : 7.89-7.86 (m, 2H), 7.28-7.25 (m, 2H), 6.30 (s. 1H), 3.80 (s. 2H). 3.66 (t, J = 5.8 
Hz. 2H). 3.49 (t, J = 5.5 Hz. 2H). 3.42(t, J = 5.8 Hz. 2H), 3.33-3.28 (m, 2H), 2.55 (q* J = 7.3 Hz. 2H). 1.08 (t, J = 7.3 Hz. 3H) 
APCI-MS (m/z); 472 [M+HT 

Example 87 

Synthesis of 242-ethyi-3.5-dihydroxy-6-[4-(trffluorDmethoxy)benzoyl]phenyl)-r4-(2-hydit> 
acetamide (Compound 88) 

[0282] In a manner similar to that in Exaniple 10. Step 2. Compound 88 (61 mg, 35%) was obtained from 2-ethy^ 
3.5-dihydroxy-6-{4-(trifluoromethoxy)benzoyliphenylaceti^ add (140 mg, 35 mmol) obtained in Example 86. Step 3, 
using 1-hydroxybenzotriazole hydrate (80 mg. 0.52 mmoO. 1-(3-dlmethylaminopropyl)-3-ethylcarb9dilmide hydrodiloride 
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(100 mg. 0.52 mmol). 2-(2-methoxyethylamino)ethanol (170 mg, 1.4 mmo!) obtained In Reference Example 1 and N. 
N-dlmethylfomriamide (5 mL). 

iH-NMR (CD3OD 300 MHz) 5 (ppm): 7.89-7.86 (m. 2H). 7.28r7,26 (m, 2H). 6,30 (s. 1H), 3.81 (d. J = 6.1 -Hz. 2H). 3.64 
(t J = 5.7 Hz. 1H), 3.55 (t, J = 5.0 Hz, 1H). 3.48 (t. J = 5.7 Hz. 2H), 3.45-3.40 (m; 4.5H); 3.17 (t. J = 5.7 Hz/ 1H). 3^14 
(s, 1.5H). 2,55 (m, 2H). 1.08 (t. J = 7.3 Hz, 3H) 
APCI-MS (m/z); 486 [M+H]* 

Example 88 

Synthesis of 2r[2-ethyl-3.5-ilihydroxy-6-(3-hydroxy-4-methoxybe 

(Compound 89) . * . . - . 

(Stepi) . * • . 

[0283] Methyl 2-ethyW,5-dihydroxyphenylacetate (2.0 g, 9.7 mmol) obtained In Example 7, Step 2 was suspended 
in boron trifiuoride diethyl etherate (40 mL), and 3-hydroxy-4-methoxybenzoic acid (1 .7 g, 11 mmol) was added thereto, 
followed by stirring at 80'C for 5 hours. After cooling to room temperature, the reaction mixture was added dropwise to 
^ Ice-cold water, and the resulting mixture was extracted with ethyl acetate. The organic layer was washed successively 
with a saturated aqueous solution of sodium hydrogencart)onate and a saturated aqueous solution of sodium chloride, 
dried over anhydrous sodium sulfate, and then concentrated, under reduced pressure. The resulting residue was purified 
by silica gel column chromatography (ethyl acetate/hexane = 1/4-9/1) to obtain methyl 2-ethyl-3,5-dihydroxy-6-(3-hy- 
droxy-4-methoxybenzoyl)phenylacetate (2.2 g,-65%): 

1H-NMR (CD3OD. 300 MHz) 5 (ppm): 7.30-7.26 (m. 2H). 6.92 (d, J = 8.4 Hz. 1H), 6;34 (s. 1H). 3.89 (s. 3H). 3.51 (s, 
2H).3.44(s,3H).2.57(q, J = 7.5Hz,2H), 1.06 (t. J = 7.5Hz.3H) ^ 
APCmS (m/z); 361 [M+H]* 



(Step2) 

... . ■ ' \ . • ' I ■ 

[0284] In a manner similar to that in Example 10, Step 1 , 2-ethyl-3.5-dihydroxy-6-(3-hydroxy-4-methoxybenzoyl)-phe- 
nylacetic acid was obtained from methyl 2-ethyl-3,5-dihydroxy-6-(3-hydroxy-4-methoxybenzoyl)phenylacetate (2.1 g, 
5.8 mmol) obtained in Example 88, Step 1, using a 2 mol/L aqueous solution of sodium hydroxide (25 mL>and tetrahy-. 
drofiiran (25 mL). 

[0285] In a manner similar to thaf in Example 10, Step 2, Compound 89 (860 mg, 32%) was obtained ftomi 2-ethyl- 
3.5-dihydrbxy-6-(3-hydroxy-4-mettioxybenzoyl)phenylacetic acid obtained above, using 1-hydrbxybenzotriazoIe hydrate 
(1.5 g. 9.8 mmol). 1-(3-dlmethylaminoprbpyl)-3-ethylcarbodiimide hydrochloride (1.9 g. 9.9 mmol). bls(2-methoxyethyl) 
amine (1.2 g. 10 mmol) and N.N-dimethylformamide (13 mL). ^H-NMR (CbgOD, 300 MHz) 5 (ppm): 7.34-7.31 (m, 2H), 
6.91 (d. J = 9.0 Hz. 1H). 6.32 (s. 1H), 3.90 (s, 3H), 3.68 (s, 2H), 3.49-3.39 (m, 4H), 3.36-3.30 (m, 5H), 3.19-3.15 (m, 
5H). 2.52 (q, J = 7.5 Hz, 2H), 1.08 (t, J = 7:5 Hz. 3H) APCI-MS (mfe); 462 [M+H]* 

Example 89 . 

Synthesis of 2-{2-[4-(difluoromethoxy) benzoyl]-6-ethyl-3.5-dihydroxyphenyl}-N,r4-bis(2-hydroxyethyl)acetamide (Com- 
pound 90) 



(Stepi) ^ 

[0286] In a manner similar to that in Example 5, Step 4, methyl 3.5-diaIlyloxy-2-{4-(dif!uoromethoxy)benzoyl]-6-ethyl- 
phenyiacetate (0.69 g. 83%) was obtained from methyl 3,5-diallyloxy-2-ethylphenylacetate (0.54 g, 1.9 mmol) obtained 
in Example 5, Step 3, using 4-(difluoromethoxy)benzotc add (0.71 g, 3.8 mmol), trifluoroacetic anhydride (0.55 mL, 3.9 
mnriol) arKl trifluorbacetic add (10 liriL). 

IH-NMR (CDGI3. 300 MHz) 5 (ppm): 7.85-7.81 (m, 2H). 7.12-7.08 (m. 2H). 6.57 (t, J = 73 Hz, 1H), 6.42 (s, 1H). 6.07 
(m. 1H), 5.60 (m. 1H). 5.48 (m, 1H). 5.40 (m, 1H), 5.04-4.92 (m, 2H). 4.58 (m. 2H). 4.30 (m, 2H). 3.69 (s. 2H), 3.47 (s. 
3H). 2.66 (q. J = 7. 4 Hz. 2H). 1.09 (t. J = 7. 4 Hz. 3H) 
APCIrMS (m/z); 461 [M+HT 

(Step2) 

[0287] In a manner similar to that In Example 7, Step 1, methyl 2-[4-(difluoromethoxy)benzoyt]-6-ethyW3,5-dihydrox- 
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yphenylacetate (0.55 g, 96%) was obtained from methyl 3.5-dlallyioxy-2-[4-(difIuoromethoxy)ben2oyll-6-ethylphenylac- 
etate (0.69 g, 1.5 mmol) obtained in Example 89. Step 1. using ammoniurfi formatie (0.50 g, 7.9 mmol). bls(triphenyl- 
phosphlne)palladium (II) dichloride (0.05 g. 0.071 mmol) and 1,4-dloxane (15 mL). 

1H-NMR (CD3OD. 300 MHz) 6 (ppm): 7. 83-7.79 (m. 2H), 7.16-7.14 (m, 2H). 6.94 (t. J = 73 Hz; 1H). 6.33 (s. 1H). 3.59 
(s, 2H). 3.43 (s. 3H). 2.58 (q. J = 7. 5 Ha 2H). 1 .06 (t, J = 7.5 Hz, 3H) 
APCI-MS (m/z); 379 [M-H]- 

(Step 3) ; . - • , 

[0288] . In a manner similar to that in Example 10. Step 1 . 2-[4-(difluor6methoxy)benzoyIl-6-ethyl-3,5Klihydroxy-phe^ 
nylacetic acid (0.38 g. 65%) was obtained from methyl 2-[4-(difIuor6methoxy)tien2oyllT6-ethyH3,5^ihydroxyphehylao- 
etate (0.61 g. 1 .6 mmol) obtained in Example 89, Step 2, using a 2 mol/L aqueous solution of sodium hydroxide (8 mL) 
and tetrahydrofuran (8 mL). 

1H-NMR (CDOD3. 300 MHz) 8 (ppm): 7.85-7.82 (m. 2HI 7.15-7.12 (m, 2H), 6.93 (t. J = 73 Hz. 1H). 6.68 (s, 1H), 3.56 
(s, 2H), 2:60(q. J = 7.5Hz, 2H). 1.08(t.J = 7:5Hz. 3H) ; ^ .. .. 1 . . . . . . 

APCI-MS (m/z); 365 [M-Hf 

(Step 4) _ . . ^ _ ■ . •, ... .' .:r^.-y r-^ -.,' _v ,,,, , - 

[0289] In a manner similar to that in Example 10, Step 2. Compound 90 (50 .mg, 34%) was obtained from 2^i4-tdif- 
luoromethoxy)benzoylI-6-ethyi-3.5-dihydroxyphenyl-a<»tlc a^^ mg. 0.33 mmol) obtained in Example 89; Step 3. 
using 1-hydroxybenzotriazole hydrate (80 mg, 0.62 mmol). 1-(3-dimethyIaminopropyl)-3-ethyicarbodiim!de hydrochloride 
(100mg, 0.52 mmol). diethanolamine (200 mg. 1.& mrhol) and N.N-dimethylformamide (4 ml). 

^H-NMR (CD3OD, 300'MHz) 6 (ppm): 7.85-7.82 (m. 2H). 7.17-7,10 (m. 2H), 6.80 (t J = 74 Hz. 1H). 6.31 (s. 1H). 3.76 ' 
(s. 2H). 3.64 (t. J = 5.8 Hz. 2H). 3.52-3.48 (m. 4H), 3.32-3.28 (m. 2H). 2.52 (q. J = 7.5 Hz, 2H>, 1.08 (t. J = 7.5 Hz, 3H) 
APCKMS (mfe); 454 [M+Hr - . ^, 

Example 90 

Synthesis of 2-{2-[4-(difluoromethoxy)benzoyO-6-ethyl-3,5-dihydroxyphenyl)-N-(2-hy 
acetamide (Compound 91) : 

[0290] In a manner similar to that In Example 10, Step 2^ Compound 91 (44 mg, 28%) was obtained from 2-[4-(dif- 
luoromethoxy)benzoyIl-4-ethyl-3,5-dihydroxyphenyl-acetic acid (120 mg. 0.33 mmol) obtained in Example 89, Step 3. 
using 1 -hydroxy benzotriazole hydrate (80 mg, 0.52 mmol), 1-(3-dlmethylaminopropy!)-3-ethylcart)Odiimide hydrochloride 
(100 mg. 0.52 mmol). 2r(2-methoxyethylamino)elhanol (200 mg, 1.7 mmol) obtained in Referenqa Example 1 and N, 
N-dimethylformamide (4 mL). . . ; 

iH-NMR (CD3OD. 300 MHz) 5 (ppm): 7.85-7.82 (m, 2H), 7.13-7.1 1 (m. 2H), 6.93 (t, J = 73 Hz, 0.5H), 6. 92 (t, J = 73 
Hz. 0.5H). 6.30 (s. 1H), 3.71 (d, J = 3.7 Hz, 2H), 3.59 (t. J = 5.7 Hz, 1H), 3.50 (m, 1H), 3.45-3.35 (m, 4H), 3.32-3.28 (m. 
2.5H), 3.18-3.13 (m, 2.5H), 2.55 (m, 2H), 1.08 (t J = 7.3 Hz, 3H) 
APCI-MS (m/z) : 468 [M+HT 

Example 91 

Synthesis of 2-[2-ethy^-3,5-dihyd^oxy-6-(3^hydroxy-4-methylbenzoyl)phenyl]-N,^i-bis(2-hydro^ (Com- 
pound92) 

(Step1> . . / • . 

[0291] In a manrier similar to that in Bcample 5, Step 4, methyl 3,5-dtallyloxy-2-ethyl-6-(3-Kydr6xy-4-methylbenzoyO 
phenylacetate was obtained from methyl 3,5-diallyl6xy-2-ethylphenylacetate (0.65 g. 2.2 mmol) obtained in Example 5. 
Step 3. using 3-hydrDxy-4-methyIbenzoic acid (0.70 g. 4.6 mnrol). trifluoroacetic anhydride (0.65 mL. 4.6 mmol) and 
trifluoroacetic acid (10 mL), and using a 7 mol/L solution of ammonia in methanol (10 mL) and methanol (10 mL). 
[0292] In a manner similar to that in Example 10. Step 1, 3,5-diaIlyloxy-2-ethyl-6-(3-hydroxy-4-methylbenzoyl)-phe- 
nylacetic add (0.32 g. 35% in 2 steps) was obtained from ihethyl 3,5-diallyloxy-2-ethyl-6-(3-hydroxy^4Hfnethylbenzoyl) 
phenylacetate obtained above, using a 2 mol/L aqueous solution of sodium hydroxide (20 mL) and tetrahydrofuran (10 
mL). 

ihkNMR (CD3OD. 300 MHz) 6 (ppm) : 7:40-7.38 (m. 2H). 7.11 (d. J .= 7.7 Hz, 1H). 6.61 (s. 1H). 6.11 (m, 1H), 5.70 (m^ 
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1H), 5.46 (m. 1H). 5.28 (m. 1H), 5.04-4.98 (m. 2H), 4.62 (m. 2H). 4.40 (m. 2H). 3.54 (s. 2H). 2.64 (q. J = 7.3 Hz. 2H). 
2.20(s.3H), 1.09(t. J = 7.3Hz.3H) - 
APCI-MS (m/z); 411 [M+Hr 

(Step2) . _ 

[0293] In a manner similar to that in Example 10. Step 2. 2-[3,5<liallyloxy-2-ethyJ-6-(3^hydroxy-4-methyibenzbyt)^phe- 
nyl]-N,N-bls(2-hydroxyethyl)acetamide (62 mg, 34%) was obtained from 3.5-diaIlyloxy-2-ethyl-6-(3^hydroxy-4-methy»- 
benzoyl)phenylacetic add (150 mg. 0,37 mmol) obtained in Example 91. Step 1, using l-hydroxytenzotriazole hydrate 
(90 mg, 0.59, mmol), 1-(3-dimethylaminopropyl)-3rethylcarbodlimide hydrbchlbride (1 10 nig, 0.55 mmol), diethanolamine 
•(120mgi 1.1 mririol)andHN-dimethylformanilde(4mL^^^ ' :\ . 
1H-NMR (CD3OD. 300 MHz) 5 (ppm): 7.23.7.08 (m. 3H); 6.58 (s. 1H). 6.10 (m. lH). 5.66 (m. IH). 5.45 (m. 1H). 5.28 : 
(m. IH). 5.04-4.96 (m. 2H).4.61 (m. 2H), 4.38 (m, 2H). 3.72 (s. 2H). 3.61 (t, J = 5.6 Hz,2H), 3.47-3.41 (m, 4H). 3.29 (t, 
J = 5.5 Hz. 2H). 2.61 (q. J = 7.5 Hz, 2H), 2.21 (s, 3H), 1X)8 (t, J = 7.3 Hz, 3H) 

APCI-MS (m/z) ; 498 [MtHT - . ^ . ' - 

(Step 3) 

[0294] In a manner similar to that in Example 7. Step 1 , Compound 92 (30 mg. 58%) was obtained from 2-[3.5-dialtytbxy- 
2-ethyl-6-(3-hydro}^-4-methyiberizoyf)phenyl]-N,N-bis (2-hydroxyethyl) acetamide (62 mg, 0.13 mmol) obtained in Ex-, 
ample 91, Step 2, using ammohium formate (100 mg, 1.6 mmol> ;.bis (trlphenylphosphine)palladium (II) dichloride (5 
nrig, 6.0071 mmol) and 1;4-dioxane (2 mL)i * 

IH-NMR (CD3OD. 300 MHz) 5 (ppm): 7.17-7.12 (m. 2H). 7.05 (d. J = 7.7 Hz. IH). 6.27 (s. IH), 3.62 (s. 2H). 3:55 (t, J 
= 5.5 Hz. 2H). 3.43-3.34 (m. 4H), 3.29 (m, 2H), 2.50 (q. J = 7.3 Hz. 2H), 2.17 (s. 3H), 1 .08 (t, J = 7.3 Hz, 3H)v 
APCI-MS (mte); 418 [M+Hr 

Example 92 ■ •■" . . 

Synthesis of 2-[2-ethyl-3.5-dihydroxy-6-(3-hydroxy-4-methylbenzpyl)phenyl]-rf<2-hydroxye^ 
acetamide (Compound 93) , ™. - : 

(Stepi) 

[0295] In a manner similar to that in Example 88, Step 1 , methyl 2-ethyl-3,5-dlhydroxy^3-hydroxy-4-methyibenzoyl) 
phenylacetate (2.1 g, 60%) was obtained from methyl 2-ethyt-3.5-dihydroxyphenylacetate (2.1 g, 9;9 mmol) obtained in 
Example 7, Step 2. using 3-hydroxy-4-methyIbenzoic acid (1 .9 g, 1 1 mmol) and t>oron trifluoride diethyl etherate (40 mL). 
^H-NMR (CD3OD; 300 MHz) 5 (ppm): 7.18-7.09 (m. 3H), 6.34 (s, IH), 3.51 (s, 2H), 3.43 (s. 3H), 2.57 (q. J = 7.3 Hz, 
2H). 2.21 (s. 3H), 1:05 (t, J = 7.3 Hz, 3H) 

APCI-MS (m/z); 345 [M+HT . 

(Step2) ' : ' 

[0296] In a manner similar to that in Example 10. Step 1 , 2-ethyl-3,5-dihydroxy-6-(3-hydroxy-4-methylbenzoyl)-phe- 
nylacetic add was obtained from methyl 2-ethyt-3.5-dihydro^-6-(3-hydroxy-4-methyibenzoyl)pheniylacet^te {2A g, 6.2 
mmoO obtained in Example 92. Step 1 , using a 2 mbl/L aqueous solution of sodium hydroxide (30 nfd.) and tetrahydrofuran 
(30 mL). . 

[0297] In a manner similar to that in Example 10. Step 2. Compound 93 (770 mg, 28%) was obtained from 2-ethy^ 
3,5-dihydroxy-6-(3-hydroxy-4-methylbenzoy!)phenylacetic add obtained above, using 1-hydroxyl)enzotriazolb hydrate 
(1.5 g, 9.8 mmol). 1-(3-dimethytaminopropyl)-3-ethylcarbodiimide hydrochloride (1.9 g, 9.9 mmol), 2-(2-methoxyethyt- 
amino)ethanol.(1.2 g, 10 mrrK>l) obtained in Reference Example-I arid N,N-dimethylformamlde (13 mL). 
1H-NMR (CD3OD, 300 MHz) 5 (ppm): 7.22-7.18 (m, 2H). 7.10 (d. J = 7.8 Hz, IH) ; 6.30 (s, IH), 3.67 (d. J = 8.7 Hz, 2H). 
3.58 (t, J = 5.7 Hz, IH). 3.47-3.36 (m. 5H), 3.35-3.28 (m, 4H). 3.19-3.13 (m, 3H). 2.55 (m, 2H). 2.21 (s. 1.5H). 2.20 (s, 
1.5H). 1.08(t. J = 7.3Hz,3H) , 
APCI-MS (m/z); 432 [M+Hr 
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Example 93 

Synthesis of 2-{2-ethyl-3.5-dihydroxy-^[4-{trifluoro-methoxy)benzoyl]phen 
acetamide (Compound 94) 

[0298] In a manner similar to that in" Example 10. Step 2. Compound 94 (57 mg. 30%) was obtained from 2-ethyk- 
3.5-dihydroxy-^4-(trifluorpmethoxy)berizoyl]phenylacetic add (150 mg. 0,39 mmol) obtained in Example 86. Step 3, 
using l-hydroxybenzotriazole hydi^te (120 mg. 0.79 mmol). 1-(3-dimethylaminopropyl)-3-ethylcarbodlimide hydrochlo- 
ride (150 mg. 0.79 mmol), 3-(2-hydroxyethylamino)propanol (200 mg, 1.7 mmol) and N.N-dimethytformamide (4 mL).- 
^H-NMR (CD3OP. 300 MHz) 6 (ppm): 7.89-7.85 (m, 2H), 7.2dr7.25 (m. 2H). 6.30 (s. lH). 3.82 (s. 1H). 3.76 (s. 1H). 3.65 
(t. J = 5.8 Hz. 1 H). 3.54 (t. J = 6.0 Hz. 1 H)..3.45-3.40 (m. 3H), 3.32-3.24 (m. 3H). 2.55 (q. J = 7 5 Hz. 2H). 1 ,U (m. 1 H). 
1.45 (m. 1H). 1.08 (m. 3H) . . 

APCI-MS (m/z); 486 [M+Hr 

. Example 94 

Synthesiser 2-[2-ethyl-3,5-dihydroxy-6-(4-methyl-sulfanylbenzoyl)phenyn-N-(2-hydroxyethyl)-N-(^ 
acetamide (Compound 95) ^ . \ ^ ^ , • , .:- • . . -; , - . . - . . 

.;(Step1); .... -^i .0 •: ^ 

[0299]: In a manner simiiar to that in Example 5, Step 4, methyl 3.5Hdi^llyloxy-2-ethyl-6-(^^ 

nylacetate (1.5 g. 98%) was obtained from methyl 3.5-diallyloxy-2-ethylphenylacetate (1.0 g. 3.5 mmol) obtained in 
Example 5, Step 3, using 3-methylsulfanylbjenzoic acid (1.2 g, e.9 mifnol), trifluoroacetic anhydride (0.98 rriL, 6.9 mmol) 
and trifluoroacetic acid (10 mL). 

1H-NMR (CDCI3. MHz) 6 (ppm): 7.75-7.70 (m. 2H). 7.22-7.18 (m. 2H). 6.43 (s. 1H), 6.05 (m. 1H). 5.64 (m. 1H), 5.45 
(m, 1H). 5.30 (m, 1H), 5.06-4.97 (m, 2H), 4.56 (m. 2H), 4.35 (m. 2H). 3:65 (s. 2H). 3.45 (s. 3H), 2.65 (q. J = 7.5 Hz. 2H). 
2.50 (s, 3H), 1.09 (t, J = 7.3 Hz, 3H) 
APCI-MS (mfe); 441 [M+H]^ 

(Step2) 

[0300] In a manner similar to that in Example 10, Step 1. 3,5-diallyloxy-2-ethyl-6.-(3-methylthlobenzoyl)phenylacetlc 
.add was obtained from methyl 3,5-diallyloxy-2-ethyl-6-(3-methylsulfanylbenzbyl)phenylacetate (200 mg. 0.46 mmol) 
obtained in Example 94. Step 1 , using, a 2 mol/L aqueous solution of sodium hydroxide (5 mL) and tetrahydrofuran (5 mL) . 
[0301] . In a manner similar to that in Example 10. Step 2. 2-[3.5-diallyloxy-2-ethyl-6-(4-methylsulfanylbenzoyi)-pher 
nyl]-N-(2-hydroxyethyl)-N-(2-methoxyethyl)acetamide was obtained as a crude product from 3,5-diallyloxy-2-ethy^ 
6-(3-methyisulfanylbenzoyl)phenylacetic acid obtained above, using l-hydroxybenzotriiazole hydrate (100 mg. 0.66 
mmol),. 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1^ mg. 0.68 mmol). 2-(2-methoxyethylamino) 
ethanoi (110 mg. 0.92 mmol) obtained in Reference Example 1 and N.N-dimethylformamide (5 mL), 
[0302] In a manner similar to that in Example 7, Step 1. Compound 95 (130 mg. 62% in 3 steps) was obtained from 
2-[3.5-diallyloxy-2-ethyl-6-(4-methylsulfanylbenzoyl)-phenyl]-N-(2-hydroxyethyl)-N-(2-metho^^ ob- 
tained above, using ammonium fonnate (150 mg. 2.4 mmol). b^triphenylphosphlne)palladium.(ll) dichloride (20:mg, 
.0.029 mmol) and 1,4Tdloxane(5^mL). . :. ^ . ^. ... 

iH-NMR (CD3OD. 300 MHz) 6 (ppm): 7.74-7,69 (m, 2H). 7.26-7.21 (m, 2H). 6.31 (s. 1H). 3.74 (d. J == 5.0 Hz. 2H). 3.61 
(t. J = 5.8 Hz. 1H). 3.52 (m. 1H). 3.45-3.39 (m, 3H), 3.35-3.28 (m. 3.5H). 3.15-3.11 (m. 2.5H). 2.55 (m, 2H), 2.51 (s, 
1.5H). 2.50 (s. 1.5H). 1.08 (t; J = 7.3 Hz, 3H) . , - 

APCI-MS (m/z) ; 448 [M+HT 

Example 95 . . . 

Synthesis of 2-[2-ethyl-3,5-dihydroxy-6-(4-methanesulfbnyI-benzoyOphenyi}-N.N-bis(2-hydroxyethyl)^^ (Com- 
pound 96) 

(Stepi) 

[0303] Methyl 3,5-diallyloxy-2-«thyt-6-(3Hiiethylsulfanyl-benzoyl)phenylace^^ (550 mg. 1.3 mmol) obtained In Ex- 
ample 94, Step 1 was dissoh^ in a mbced solvent of methanol (12 mL) and water (6 mL). and Oxone (trademark; 1 .9 
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g. 3. 1 mmol) was slowly added thereto with stirring under ice-cooling. The reaction mixture was stirred at room temperatune 
for 3 hours, and water Was added thereto, followed by extraction witii ethyl acetate, the organic layer was washed 
successively with a saturated aqueous solution of sodium thiosulfate and a saturated aqueous solution of sodium chloride, 
dried over anhydrous sodium sulfate, and then concentrated under reduced pressure. The resulting residue was purified 
by silica gel column chromatography (etiiyl acetate/hexane = 1/1) to obtain methyl 3.5-diallyloxy.2-ethyl-6-(3-meth- 
anesulfonyi-benzoyOphenylacetate (550 mg, 93%). , 
1 H-NMR (CDCI3. 300 MHz) 5 (ppm): 7.93 (s. 4H). 6.43 (s, 1 H). 6.05 (m. 1 H), 5.54 (m. 1 H). 5,45 (m. 1 H), 5.29 (m. 1 H), 
5.01-4.90 (m. 2H). 4.58 (m, 2H), 4.28 (m, 2H). 3.76 (s. 2H). 3.47 (s. 3H). 3.02 (s. 3H). 2.68 (q. J = 7.5 Hz. 2H). 1.10 (t 
j = 7.5Hz.2fH) _ 

APCI-MS (m/t); 473 [M+HT V. . . ; : . 

(Step-2) .:- " : \ • ' . ■ - *•'. > \ , . ; ; ; \ ; -Z' V " • 

r030il In a manner similar to ttiat in Example 10. Ste^ 1. 3,5-diallyloxy-2-ethy1-6.(3-mettianesulfonylbenzpyl)phenyl- 
- acetic add (530 mg, 96%) was obtained from methyl 3,5-<fiailyloxy-2.ethyl-6^ahmettianesulfonylbenzoyl)phen^^^ 
(550 mg. 1.2 mmol) obtained in Example 95. Step 1. using a 2 mol/L aqueous solution of sodium hydroxide (6 mL) and 
tetrahydrofuran (6 mL). -ux 
1H-NMR (DMSOdg. 300 MHz) 5 (ppm): 12.1 (brs. 1H). 8,01-7.98 (m. 2H), 7.87-7.84, (m.2H). 6.71 (SrIH). 6.10 (m, 1H). 
5.54-5.42 (m. 2H). 5.29 (m. 1H). 4.92 (m. 1H). 4.79 (m, iH). 4.68 (m, 2H). 4.40 (m. 2H). 3.58 (s, 2H), 3.23 (s. 3H),2.58 
(q, J = 7.5 Hz, 2H), 1.05 (t, J = 7.5 Hz. 3H) 
APQI-MS (m/z); 459 [M+HT 

(Step 3)" - • ' , : " ; 

[03051 In a manner similar to that in Example 1 0. Step 2. 2-t3i5-diallyloxy-2-ethyl-6-(4-methanesulfonylbenz6yl)-phe- 
■ nylI-N,N-bls(2-hydroxyethyl)acetamide was obtained from 3.5-diallyl6xy-2-ethyl-6-(3-metiianesulfonylbenzoyl)pheny- 
lacetic add (160 mg. 0.35 mmol) obtained in Example 95. Step 2. using 1-hydroxybenzotiiazole hydrate (80 mg, 0.52 
mmol). 1.(3-dimettiylaminopropyl>-3-ethylcarbodiimide hydrochloride (100 mg. 0.52 mmol), dletiiariolarnine (72 mg, 0.69 
mmol) and N.N-dimethylfomiamide (4 mL). ^ 
[03061 In a manner similar to tinat in Example 7. Step 1. Compound 96 (67 mg. 41% In 2 steps) was obtained from. 
2-i3 5-diallyloxy.2-eti^yl-6-(4-methanesu!fonyibenzoyl)-phenylhN.N.bis(2-hydroxyet obtained above, us- 

ing ammonium fomiate (110 mg. 1.7 mmol). bis(triphenylphosphine)palladium (II) dichloride (20 mg. 0.029 mmol) and 

1,4-dioxane(5mL). _ ^^^^ /x . 1= >f 

1H-NMR (CD3OD. 300 MHz) 5 (ppm): 7. 96 (m. 4H). 6.30 (s. IH). 3.88 (s. 2H). 3:68 (t. J = 5.4 Hz. 2H), 3.52 (t, J = 5. 4 
Hz. 2H). 3.37 (t. J = 4.8 Hz. 2H). 3.33-3.30 (m. 2H). 3.14 (s. 3H).. 2.57 (q. J = 7.2 Hz, 2H). 1.08 (t. J = 7.2 Hz. 3H) 
APCI-MS (mfe): 466 [M+HT 

• Example 96 

Synthesis of 2-[2-ethy|.3.5-dihydroxy-6-(4-methanesulfonyl-benzoyOphenyq-r»^^^ 
acetamide (Compound 97) 

(Stepi). . : - . 

[03071 Ina'maniiersimllartothalinExample 10. Step2. 2-I3.5-diallyloxy-2-ethy^^4-mettianesulfonylbenzoyl)-phe- 
nylhN-(2-hydroxyemyl)-hH2-mettioxyettiyl)acetamide was obtained: from 3,5-diaUyloxy-2-ethyl-6-(3-methanesulfo- 
nyl-benzoyl)phenylacetic add (160 mg. o:35 mmol) obtained in Example 95. Step 2, using l-hydroxybenzotnazole 
hydrate (80 mg..0.52 mmol), lH(3-dimethylaminopropyl>^tiiylcarbodiimide hydrochloride (100 mg. 0.52 mmol). 
2-(2-methoxyethylamiho)ethanol (90 mg. 0.67 mmol) obtained in Reference Example 1 and N.N-dimethylfonnamide (4 
mL). ; . , . . 

(Step2) 

[03081 In a manner similar to that in Example 7. Step 1 . Compound 97 (86 mg. 52% in 2 steps) was obtained from 
2-[3 5^iaIlyloxy-2-ethyl^4-methanesulfonylbenzoyl)-phenyfhNH2-hydroxyethyl)-^^^ ob- 
tained in Example 96. Step 1. using ammonium fonnate (110 mg. 1.7 mmoO, bis (triphenylphosphine) palladium (II) 
dichloride (20 mg. 0.029 mnnol) and 1,4-dioxane (5 mL) . 

1H.NMR. (CD36D. 300 MHz) 8 (ppm) : 7.91 (m, 4H). 6.30 (s. IH). 3.88 (s. 2H). 3.67 (t, J = 5.5 Hz, IH), 3.58 (m, IH). 
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3.52-3.51 (m. 2H). 3.38^3.30 (m, 4.5H). 3.18 (t. J = 5.3 Hz. 1H), 3.14 (s. 4.5H). 2. 55 (m, 2H); 1. 08 {t. J = 7.3 Hz, 3H) 
APCI-MS (mte); 480 [M+H]* / 

Example 97 

Synthesis of 242-[2-ethyl-3,5-dihydroxy-6-(4-methoxybenzoyl)phenynacety^ 
. anone (Compound.98) 

[0309] In a manner similar to that in Example 74. Step 2. Compound 98 (14 mg, 7.4%) was. obtained from 2rethyl- 
3.5-dihydroxy-6-(4-methoxybenzoy1)phenylacetic acid (0.11 g, 0.33-mmol) obtained in Example 10, Step 1,^ using 
1-(3KJimethylaminopropyl)-3-ettiylcarbodiimide hydrochioride (0.15 g. 0.76 mol). (R)-(-)-2-pyn-plidlnemethanol (0.13 mt; 
1.3 mmol) and N.N-dimethylformamide (1.0 mL). In.this case, crystallization was camed out with ethyl acetate. 
iH-NMR (CD3OD. 300 MHz) 6 (ppm): 7.76 (d. J = 8.8 Hz. 2H). 6.92 (d, J = 8.8 Hz, 2H). 6.32 (s. 1H), 3.M (s, 3H), 
3.79-3.69 (m, 2H), 3.56 (s. 2H). 3.41-3.17 (m, 3H), 2.60 (g, J = 7. 3 Hz, 2H). 1 . 90^1 . 67: (m, 4H), 1.08 (t. J.= 7.3 Hz, 3H) . 
APCI-MS (mfe); 414 [M+Hr 

Example 98 . . • , ! 

Synthesis of 2-X2-(3.4-dimetho^benzoyf)-e^ethyl-3,5-dihydroxyphenyli-l^^ 
mide (Compound 99) - . 

[0310] In a manner similar to that in Example 74, Step 2, Cornpound 99 (0.013 g, 17%) was obtained from 2-(3,4-dimeth^ 
oxybenzoyl)-6-ethyl-3.5-dihydroxyphenylacetic add (0.059 g. 0.16 mmol) obtained in Example 40, Step 1. using 
1-(3-dlmethylaminbpropyl)-3-ethylcarbodiimide hydrochloride (0.064 g, 0.33 mol), 3-(2-hydroxyethyl-amino)propanbl 
(0.040 g. 0.34 mmol) and N.N-dimethylformamide (0.50 mL). • . . 

IH-NMR (CD3OD, 270 MHz) 5 (ppm): 7.46-7.39 (m.2H). 6.95-6.91 (m. 1H), 6.32 and 6.31 (s, total 1H). 3.88 and 3.87 
(s, total 3H), 3.84 (s, 3H). 3.71 and 3.64 (s, tptar2H), 3.61-3;22 (m. 8H), 2.54 (q, J = 7.4 Hz, 2H). 1.66 (m. 1H). 1.45 (m, 
1H), 1.11-1.04 (m, 3H) . j . 

ESI-MS (mfe); 462 [M+HT . > 

' Example 99 ! - . . ■ ,r- 

Synthesis of 2-[2-(3,4-dimethoxybenzoyl)-6-ethyi-3,5-dihydroxyphenyl]-N-(fura^^^ 
mide (Compound 100) 

[031 1] In a manner similar to that in Example 74, Step 2. Compound 1 00 (1 7 mg. 1 7%) was obtained from 2-(3.4-dimeth- 
oxybenzoyl)-6-ethyl-3.5-dihydroxyphenylacetic add (0.073 g, 0.20 . mmol) obtained In Example 40, Step 1, using 
1-(3-dimethy!aminopropyl)-3-ethylcarl>odiimide hydrochloride (0.058 g, 0.30 mmol), 2-(fiirfurylamino)ethanol (0:060 g, 
0.43 mmol) obtained in Reference Example 1 1 and N.N-dimethylfonnamide (0.50 mL). 

^H-NMR, (CDaOb, 270 MHz) 5 (ppm): 7.36-7.30 (m, 2,5H). 7.18 (m. 0.5H), 6.85-6.81 (m. 1H), 6.25-6.23 (m, 1.5H). 
6.11-6.09 (m. 1H). 5.81 (m. 0.5H). 4.43 and 4-31 (s. total 2H). 3.79 and 3,78 (s. total 3H). 3.75 and 3.74 (s. total 3H),. 
3.64 and 3.61 (s. total 2H), 3.48-3.20 (m. 4H). 2.48-2.35 (m, 2H), 1 .03-0.93 (m. 3H) 
ESI-MS (mte); 484 [M+Hr 

Example 100 . • ' 

Synthesis of2-[?-ethy^3,5-dihydroxy-6-(4-methoxybenzoyl)phenyl^^^ 

.(Compound 101) . • , . . - 

[0312] In a manner similar to that in Example 74, Step 1, Compound 101 (0.055 g, 33%) was obtained from 2^thyl- 

3,5-dihydroxy-6^4:^ethoxybenzoyl)phenylacetic acid (0.13 g, 0.40 mmol) obtained in Example 10, Step 1. using 

1-(3-dimethylaminopropyi)-3-ethylcart>odiimide hydrochloride (0.12g. 0.63 mol), 3-(2-hydroxyethyJamino)propanol (0.12 

g, 1.0 mmol) and N.N-dimethylformamide (1.0 mL). 

In this case, crystallization was carried out with ethyl acetate. 

Melting Point 207-21 OX 

iHrNMR (CD3OD, 270 MHz) 6 (ppm): 7.79-7.76 (t. J = 8.9 Hz. 2H), 6.92-6.89 (m. 2H), 6.31 (s, 1H), 3.83 and 3.84 (s, 
total 3H), 3.71 and 3.65 (s, total 2H), 3.62-3.21 (m. 8H), 2.54 (q, J = 7.3 Hz. 2H), 1.67 (m. 1H), 1.43 (m, 1H). 1.10-1.04 
(m,3H) 
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. APCI-MS (m/z); 432 [M W 

Example 101 - . 

Synthesis of 242-ethyt-3.5^dihydroxy<^[3-(2-hydroxy-ethoxy)-4-methoxybenzoyqph 
methoxyethyl)acetamide (Compound 102) 

(Step1) 

[0313] Metfiyl 3i6.diaIlyloxy-2^thyl-6-{3-hydroxy-4-methoxybenzoyl)phenylacetate (330 mg, 0.75 mmol) obtaineki in 

* Example 82, Step 1 was dissolved in N.N-dimethylfomnamide(10 mL). and pbtassluni carbonate (550 nrig. 4.0 mmol), 
sodium iodide (100 mg. 0.67 mmol) and 2-(2-bromoethoxy)tetrahydro-2l+pyran (0.6 mL, 4.0 mmol) were added thereto 
with stirring at room temperature. The reaction mbrture was stirred at SO'^C for 3 hours arid cooled to room temperature, 
and water was added thereto, followed by extraction with ethyl acetate. The organic layer was washed with a saturated 

.aqueous solution of sodium chloride, dried over anhydrous sodium sulfate, and then concentrated under reduced pres- 
sure. The resulting r^idue was purified by silica gel column chromatography (ethyl acetate/hexane = 1/4-1/1) to obtain 

; methyl 3.5KJiallyloxy-2-ethyl-6-[4-methoxy-3-(2-tetrahydro-2H-pyrarh2^yloxyethox^^ 
[03141... In a manner similar to that in Example 59, Step 2, methyl 3,5-diaiIyloxy-2-ethyl-6-[3-(2-hydroxyethoxy)-4-meth- 
oxybehzoyqphenylacetate (110 mg, 29%) was obtained from methyl 3.5-diallyloxy-2-ethyl-6-[4-methpxy-3-(2-tetrahydro- 
2H-pyran-2-yioxyethoxy)benzoyl]phenylacetate obtained above, using a 4 mol/L solution of hydrogen chloride in 1,4-di- 
oxane (5.6 mL) and methanol (5.0 mL). 

IH-NMR (CDCI3, 300 MHz) S (ppm): 7.54 (d, J = 2.0 Hz, 1H), 7.38 (dd, J = 8.5, 2.0 Hz, 1H). 6.83 (d, J = 8.5 Hz, 1H). . 
6.43 (s, 1H), 6.05 (m, 1H), 5.70 (m, 1H), 5.45 (m, 1H), 5.30 (m, 1H), 5.07-5.00 (m, 2H), 4.58 (m, 2H), 4.38 (m, 2H)i 4.16 
(t. J = 4.5 Hz, 2H). 3.96 (m, 2H), 3.90 (s, 3H), 3.63 (s. 2H), 3.46 (s, 3H), 2.65 (q, J = 7.5 Hz. 2H), 1 .09 (t, J = 7.5 Hz. 3H) 
APCI-MS (mfz); 485 [M+Hr 

(Step2) . 

[0315] In a manner similar to that in Example 10, Step 1, 3,5-diallyloxy-2-ethyl-6-[3-(2-hydroxyethoxy)-4-methoxyberH 
zoyljphenylacetic acid was obtained from methyl 3,5-diallyloxy-2-ethyl-6-I3-(2-hydrbxyethoxy)-4-methoxy-benzoyl]phe- 
nylacetate (100 mg, 0.21 mmol) obtained in Example 101 , Step 1 , using a 2 itiol/L aqueous solution of sodium hydroxide 
(5 mL) and tetrahydrbfuran (5 mL). ■ ■ < 

[03iq In a manner simtlarto that in Example 10. Step 2, 2-{3.5-diallyl-2-ethyl-6-[3-(2-hydroxyethoxy>4-methoxyben- 

• zoyQphenyl>-N-(2-hydroxyethyl)-N-(2-methoxyethyl)-acetamide was obtained from 3,5^iallyloxy-2-ethyi-6-[3^2-hydrox- 
yethoxy)-4-methoxybenzoyl]phenylacetJc add obtained above, using 1 -hydroxy benzotriazole hydrate (50 rng,;0.32 
mmol), 1-(3-dlmethylaminopropyl>-3-ethylcartx)diimide hydrochloride (60 mg. 0.31 mmol), 2-(2-methoxyethylamlno)eth- 
anol (50 mg, 0.42 mmol) obtained in Reference Example 1 and N,N-dimethylformamide (5 mL). 

[0317] In a manner similar to that in Example 7, Step 1, Compound 102 (40 mg. 38% in 3 steps) was obtained from 
2-{3,5-diallyt-2-ethyi-6-[3-(2-hydroxyethoxy)-4-methoxybenzoyl] phenyl}-N-(2-hydroxyethyl)-N-(2-methbxyethyl)-acietah 
mide obtained atx>ve, using ammonium formate (100 mg, 1.6 mmol), bis(triphenylphosphine) palladium (11) dichloride 
(15 mg, 0.021 mmol) and 1,4-dioxane (5 mL). 

IH-NMR (GD3OD. 300 MHz) 6 (ppm): 7.46-7. 42 (m. 2H), 6.97 (m. 1H), 6.31 (s. 1H), 4.06 (m, 2H), 3.89 (s, 3H). 3. 86 
(m, 2H). 3.69 (d. J = 3.7 Hz. 2H). 3.58 (t, J = 5.7 Hz. 1 H), 3.49 (t. J = 4.7 Hz, 1 H), 3.43-3.39 (m. 3H), 3.35-3.28 (m, 3.5H). 
3.15-3.11 (m,Z5H), 2.53 (m,2H). 1.06 (t, J = 7.3 Hz,. 3H) . - 
APCI-MS (m/z); 492 [M+H]^ 

Example 102 

• ■ . ' ■ " ' ' ' . . ■- . 

Synthesis of 2-{2-ethyt^3.5-dihydroxy-&-[4-methoxy-3^(2HTiethoxyeth6xy)benzoyqphehyl^ 
methoxyethyt)acetamide (Compound 103). 

(Stepi) 

[0318] In a manner similar to that in Example 101, Step 1, methyl 3,5-diaItyloxy-2-ethyl-6-(4-methoxy-3-(2HTiethox- 
yethoxy)benzoyQphenylacetate (0.24 g, 41 %) was obtained from methyl 3.5-dialIyloxy-2-ethyl-6-(3-hydroxy-4-methoxy- 
benzoyl)phenylacetate (0.5 g, 1.1 mmol) obtained in Example 82. Step 1, using 2-brorhoethyl methyl ether. (1.0 mL. 1.1 
mmol), potassium carbonaite (1.6 g, 11 mmol), sodium iodide (0.1 g, 0.70 mmol) and N;N-dlmethylfonnamide (15 mL). 
^H-NMR (CD3CI. 300 MHz) 5 (ppm): 7.53 (d. J = 2.0 Hz, 1H). 7.33 (dd, J = 8.4. 2.0 Hz. 1H). 6.80 (d, J = 8.5 Hz. 1H), 
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6.43 (s. 1H), 6.05 (m. 1H). 5.70 (m. 1H). 5.45 (m. 1H). 5.30 (m. 1H). 5.07-5.00 (m. 2H). 4.58 (m. 2H), 4.38 (m, 2H). 4.20, 
(m. 2H). 3.88 (s. 3H). 3.80 (m. 2H). 3.62 (s, 2H). 3.45 (s. 3H), 3.44 (s. 3H), 2.65 (q. J = 7.5 Hz. 2H), 1 .4)9 (t, J =7.5 Hz, 3H) 
APCI-MS (m/z) ; 499 [M+Hr 

5 (Step 2) ' - : ■ 

[0319] Inamannersimilartothatin Example 10. Step 1 . 3,5KiiaIlyloxy-2-ethy»r6-[4-methoxy-3-(2-methoxyeth6xy)-b^^ 
zoyOphenylaceticaddwas.obtained from methyl 3.5KliaIlyloxy-^^^ 

nylacetate (230 mg. 0.46 mmol) obtained in Example 102. Step.i. using a 2 mol/L aqueous solution of sodium hydroxide . 
10 (5 mL) and tetrahydrofuran (5 mL). . 
. ^ [0320] In a manner similar to that in Example 10. Step 2. 2^3,5KiiaIlyloxy-2-ethy^^^ 
. benzoyOphenyt)-N-(2-hydroxyethyl)-N-(2-methoxyethyl)acetamide was obtained from 3.5-diallyloxy-2-ethyl-6-[4-meth- 
oxy-3K2-methoxyethbxy)benzoyflphenylacetic acid, obtained above, using 1-hydroxybenzotriazole hydrate (110 mg. 
0.69 mmol), 1-(3KJImethylaminopropyl)-3-ethylcarbodiimJde hydroch^ 
IS no)ethanol (110 cng; 0.92 mmol) obtained in Reference Example 1 and N,N-<li v* 
10321] In a manner simHar to that in Example 7; Step 1. Compoundi^ 

2- {3,5-diallyloxy- 2-ethyi- 6-[4-methoxy^ 3-(2-methoxyethoxy)-benzoyl] phenylVN-(2-hydroxyethyl)rN-(2-meth^ 
_thyl)-acetamide obtained above, using ammonium Jormate (150 mg. 2.4 mmol). bi§(triphenylphosphine) palladium (II) l -^ 
dichloride (20 mg. 0.029 mmol) and 1.4-dioxane (5 mL). ; 
20 1 H-NMR (CD3OD; 300 MHz) 5 (ppm): 7.46-7.42 (m. 2H), .6;95(m,1H). 6.31 (s,1H), 4.13 (m.2H). 3.88 (s,^ - 
(s. 1.5H). 3.74 (m. 2H). 3.69 (d. J = 3.7 Hz. 2H). 3.58 (t J = 5.7 Hz. 1H), 3.49 (t J.= 4^ 
(S. 3H). 3.35-3:28 (m. 3.5H). 3.15-3,11 (m. 2.5H>; 2.53 (m, 2H^^ 
APCI-MS (m/z); 506 [M+H]* 

25 Example 103 

Synthesis of 2-{2-ethyl-3.5-dihydroxy-6-[4-methoxy-3-(2-morpholinoethoxy)benzoyOphen^^ 
(2-methoxyethyl)acetamide (Compound 104) 

30' -.(Stepl) . • : ( ■ • "> ; • . ^ ' 

[0322] In a manner similar to that in Example 101 . Step 1 , piethyl 3.5-diallyloxy-2-ethyl-6-I4-methoxy-3-(?-m6rpholi- 
ndethoxy)benzoyllphenylacetate (0.36 g, 53%) was obtained from methyl 3,5-diallyloxy-2-ethyl-6H(3-hydrofxy-4-meth- 
oxybenzoyl)phenylacetate (0.53 g. 1.2 mmol) obtained in Example 82, Step l ... 

35 g, 11 mmol).potasslumcarbonate(2.5g. 18 mmol). sodium iodide (0.2 g. 1.3 mmol) and N.l^imet^^ 

IH-NMR (CDCI3. 300 MHz) 5 (ppm): 7.54 (d. J = 2.0 Hz. 1H), 7;33 (dd. J =^ 8.5. 2.0 Hz. 1H). 6.80 (d. J = 8.5 Hz. 1H). 
6.44 (s. 1H),6.05 (m, IH). 5:70 (m, 1H). 5.48 (m, 1H), 5.30 (m. 1H), 5.07-5.01 (m, 2H),4.58 (m. 2H). 4.38 (m. 2H). 3.89 
(s, 3H). 3.74-3.71 (m. 6H), 3.62 (s, 2H). 3.46 (s. 3H), 2.84 (t. J = 6.0 Hz. 2H). 2.65-2.56 (m. 6H). 1.09 (t. J = 7.5 Hz. 3H) 
APCWWIS(mfe);554[M+Hl*. > . ; : 

40 . ■ . •^ • • • • • - . . • • V ■ . ' ' - • " ' . 

(Step2) 

[0323] In a mannersimilarto that in Example 10. Step 1. 3.5<lia!lytoxy^2-ethyi-6-[4-me^^^ 
benzoyl]phenylacetic acid was obtained from methyl 3.5H^iallyloxy-2-ethyl-6-I4^^ethoxy-3-(2-mbrpholin6-ethox^^ 
45 zbyQphenyiacetate (350 mg. 0.63 mmoi) obtained in Example 103, Step 1 . using a 2 moI/L aqueous solution of sodium 
hydroxide (5 mL) and tetrahydrofuran (5 mL). 

[0324] In a manner similar to that In Example 10. Step 2. 243.5-diallyloxy-2'^thyl-6-[4-methoxy-3-(2-mor- 
pholino-ethoxy)benzoyOphenyl^r^2-hydroxyethyl)-r4-(2Hrnethoxyethy^^^ was obtained from 3.5-diallyloxy- 

2-ethylr6-[4-mettoxy-3-(2-morpholinoeth6xy)benzoyO 
so hydrate (160 mg*. 1.1 mmol). lT(3KJimethyiaminopit)pyl>^3-ethylcartxjdiimide hydrochloride (200 mg. 1.1 mmoO. 
' 2-(2-methoxyethylamlno)ethi3inol (160 mg, 1.3 mmol) obtained in Reference 
mL). 

[0325] In a manner sjmflar to that in Example 7. Step 1. Compound 104 (45 mg. 13% in 3 steps) was obtained from 
2- {3.5-diallyloxy- 2-ethyl- 6-I4-methoxy- 3-(2-morpholino-ethoxy) benzoyG phenylH4-(2-hydroxyethyl)-N-(2-meth- 
55 oxy-ethyl)acetamide obtained at>6ve. using ammbnium formate (200 mg, 3.1 mniol),.bis(triphenylphosphine)palladium - 
(II) dichloride (50 mg, 0.071 mmol) and 1. 4-dioxane. (5 mL). . . 

iH-NMR (CD3OD. 3(D0 MHz>5 (ppm): 7.50 (dd. J = 8.4, 1.8 Hz, IH). 7.46 (d. J = 1.8 Hz, IH). 6.99 (d. J = 8.4 Hz, IH). 
6.32 (s. IH), 4.21 (m, 2H). 3.'89 (s. 1 .5H). 3.87 (s, 1.5H). 3.74-3.71 (m, 6H), 3.58 (t, J = 5.7 Hz, 1 H), 3.49 (V J = 4.7 Hz, 
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1H). 3.43-3.39.(m. 3H). 3.35-3.28 (m. 3. 5H). 3115-3.11 (m, 2.5H), 2.91 (m. 2H). 2.73-2.71 (m. 4H). 2.53 (m. 2H). 1.08 
(t, J = 7.1 Hz,3H) * 
AF>CI-MS (mte); 561 [M+Hr 



50 



Example 104 



Synthesis of 2-[2-ethyl-3.5-dihydroxy-6K4-hydroxy-^methoxybenzoyl^^^^^ 
aoetamide (Compound 105) ^ . 

fo (Stepi) \ ; . 

[0326]^ In a manner similar to that in Example 5, Step 4. methyl 3.5-diallyloxy.2-ethyl-^{44iydroxy-3-methoxybenzoyl) 
phenylacetate (2.1 g, 71%) was obtained from methyl 3.5-diallyloxy-2-ethylphenylacetatb (2.0 g, 6.7 mmol) obtained in 
Example 5. Step 3. using 4-hydroxy-3-metho)vbenzplc add (2.3 g. 14 mmol). trifluoroacetic anhydride (2.8 mL. 20 mmol) 
IS and trifluoroacetic add (20 mL), and using a 7 mol/L solution of ammonia in methanol (20 mL) and methanol (50 mL) . 
IH-NMR (CDCI3 300 MHz). 6(ppm): 7.57 (d, J = 2.0 Hz. 1H). 7.23 (dd. J = 8.4, 2.0 Hz. 1H). 6.84 (d, J = 8.4 Hz, 1H). 
:6.44 (s, 1H). 6.08 (m, IN). 5.70 (m, 1H). 5.45 (m. 1H), 5.31 (m, 1H), 5.10-5.02 (m. 2H). 4.58 (m. 2H), 4.38 (m. 2H). 3.94 : 

(s. 3H), 3.61 (s. 2H). 3.46 (s. 3H). 2.65 (q, J = 7.5 Hz. 2H). 1.11 (t, J = 7.5 Hz. 3H):^^— -^-.----^ ~ 

. APCI-MS(mte) ;441[M+Hr 



(Step 2) 



[0327] In a manner similar to that In Example 10, Step 1 . 3.5-diallyloxy-2-ethyl-6-(4-hydroxy-3-methoxybenzoyl)-phe-. 
nylacetic add (0.59 g. 92%) was obtained from methyl 3.5-diallyloxy-2-ethyl-6-(4-hydroxy-3-methoxybenzoyl)-phenyla- 
25 cetate (0.67 g, 1.5 mmol) obtained In Example 104. Step 1. using a 2 rmolA: aqueous solution of sodium hydroxide (10 
mL) and tetrahydrofuran (10 mL) . 

1H-NMR (CDCI3, 300 MHz) 5 (ppm): 7.58 (d. J = 2.0 Hz, IH). 7.26 (dd, J = 8.4. 2.0 Hz. 1H). 6.86 (d. J = 8.4 Hz, 1H). 
6.44 (s. IH), 6.08 (m. IH), 5.68 (m. IH), 5.45 (m. IH). 5.31 (m. IH). 5.07-4.98 (m. 2H). 4.58 (m, 2H). 4.38 (m, 2H), 3.95 
(s. 3H), 3.58 (s. 2H). 2.75 (q. J = 7.5 Hz, 2H)i 1.1 1 (t. J = 7.5 Hz, 3H) 
30 APCI-MS (mte); 427 [M+Hr 

(Step3) - ^ ^ ^ . : [ \ 

[03281 In a manner similar to that in Example 10. Step 2, 2-[3.5-diallyloxy.2-ethyl-6-(4-hydroxy-3-methpxyberv 
35 zoyl)-phenyl]-N-(2-hydroxyethyl)-N-(2-methoxyethyl)acetamide was obtained from 3.5-dlaHyloxy-2-ethyl-6-(4-hydroxy- 
3.methoxybenzoyl)phenylaceticacid (450 mg, 1 .0 mmol). obtained in Example 104. Step2. using 1 -hydroxy benzotriazole 
hydrate (240 mg, 1.6 mmol), 1-(a-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. (300 mg. 1.'6 mmol). 
2-(2-methoxyethy!amino) ethanol (240 mg, 2.0 mmol) obtained in Reference Example 1 and N.N-dimethylfomiiamide 
(10 mL). ■ 
40. [0329] In a manner similar to that in Example 7. Step 1. Compound 105 (93 mg, 20%) was obtained from 2-[3.5-dial-. 
|yloxy-2-ethyl-6-(4-hydroxy-3-methoxybenzoyl)phenyl>NK2-hydroxyethyl)-t^(2-mem^ obtained 
above, using ammonium fonnate (300 mg, 4.8 mmol). bis(triphenylphosphine) palladium (II) dichloride (50 mg. 0.071 
mmol)and1,4-dioxane(10mL). 

1H-NMR (CD3OD 300 MHz) 5 (ppm): 7.46 (m, IH). 7.35 (m,1H), 6.80 (d, J= 8.3 Hz, IH). 6.34 (s, IH), 3.88 (s. 1.5H). 
45 3.87 (s. 1.5H). 3.69 (d. J = 4.2 Hz; 2H), 3.59 (t, J = 5.7 Hz; IH). 3.50 (t, J = 4.8 Hz. IH), 3.46-3.40 (m, 3H), 3.35-3.28 
(m, 2.5H). 3.17 (s. 1.5H). 3.15 (t, J = 5.7 Hz, 2H), Z55 (m; 2H), 1.09 (t. J = 7.5 Hz. 3H) 
APCI-MS (mte); 448 [M+HT 



Example 105 



Synthesis of 2-[2-ethyi-3.^dihydroxy-6-(4^iydroxy-3-methoxybenzoyOpheny^^ 
(Compound 106) 



[0330] ^n a manner similar to that in Example 10. Step 2. 2-I3.5Kliallyloxy-2-ethyk6-(4-hydroxy-3-methoxyben. 
55 zoyl)-phenyll-N,N-bis(2-methoxyethyl)acetamide was obtained from 3,5-dlallyloxy-2-€thyt-6-(4-hydroxy-3-methoxyben- 
zoyl).phenylacetic add (450 mg, 1:0 mmol) obtained in Example 104, Step 2, using l-hydroxyberizptriazole hydrate 
(240 mg. 1.6 mmol), 1^3-diiTiethylaminopropyl)-3-ethykarbodiimidehydrochl^ (300 nnig; 1.6 mmol)..bis(2-methox- 
yethyOamine (270 mg. 2.0 mmol) and N.N-dinmthylformamide (10 mL). 
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[0331] In a manner similar to that in Example 7. Step 1 . Compound 1 06 (65 mg. 15%) was obtained from 2-[3.5-dial- 
lyloxy-2-ethyl-6-(4-hydroxy-3-methoxybenzoYl)phenyll-N.N-bis(2HTietho^^^ obtained above, using am- 

monium fomiate (300 mg, 4.8 mmol), bis{triphenylphosphine)palladium (II) dichloride (50 mg, -0.071 mmol) and 1.4-di- 
oxane (10 mL). " - 

iH-NMR (CD3OD, 300 MHz) 5 (ppm): 7.46 (d. J = 2.0 Hz. 1H). 7.35 (dd. J = 8.3. 2.0 Hz. 1H). 6.78 (d. J = 8.3 Hz. 1H). 
6.33 (s. 1 H), 3.86 (s. 3H). 3.69 (s. 2H). 3.47 (t. J = 4.6 Hz. 2H). 3.41 (t, J = 4.6 Hz. 2H). 3.34-3.30 (m. 5H). 3,17 (s. 3H). 
3.14 (t. J = 6.0 Hz. 2H). 2.52 (q. J = 7.5 Hz, 2H), 1.08 (t. J = 7.5 hte, 3H) 
APCI-MS (nVz); 462 [M+Hr 

Example 106 . 

Synthesis of 2-[2-ethyl-3,5H!iihydroxy-6-(4-methanesulfpnyl-benzoyOphenyl>N.N-b^^ (Comr 
pound 107) . . , . . . , . . . - : • 

(Stepi) . . . . ' ' • • . \,^-.V-i^ .L^. 

[0332] . 2-[3.5-Diallyloxy- 2-ethyl- 6-(4-methanesulfonyl-benzoyl) phenyl]-N-(2=hydroxyethyl)-N-(2-methbxye- 
thyl)-acetamide (450 mg, 0.76 mmoi) obtained in Example 96, Step i was dissolved in N.lsWimethytfomiamlde (10 mL). 
and a 60% sodium hydride dispersion in mineral oil (50 mg, 1.3 mmol) was added thereto in an atmosphere of argon 
with stining under ice-cooling. The reaction mixture was stinred at room temperature for 30 minutes, and methyl iodide 
(0.05 mL. 0.8 mmol) was added dropwise thereto, followed by liirther stirring for 12 hours. After the reaction rnbcture 
was ice-cooled, a saturated aqueous solution pf ammonium chloride was added thereto to stop the reaction, followed 
by extraction with ethyl acetate: The organic layer was washed with a saturated aqueous solution of sodium chloride, 
dried over anhydrous sodium sulfate, and then concentrated under reduced pressure. The resultirig residue was purified 
by silica gel column chromatography (ethyl acetate/hexane = 2/1) to obtain 2-[3,5-diallyloxy-2-ethyl-6-(4-methanesulfo- 
. nylbehzoyl)-phenyl]-N.N-bis(2-methoxyethyl)acetamide (95 mg, 21%). 
1 H-NMK(CDa3. 300 MHz) 6 (ppm): 8.02-7.92(m, 4H), 6.37 (s. 1 H), 6.06 (m. 1 H). 5.55-5.40 (m. 2H). 5.30 (m. 1 H). 4.S« 
(m, 1H). 4.86 (m. 1H). 4.57 (m. 2H). 4.25 (m. 2H), 3.93 (s. 2H). 3.57^.47 (m. 4H). 3.35-3.33 (m, 4H). 3.23 (s. 3H), 3.14 
(s, 3H). 3.05 (s, 3H). 2.63 (q. J = 7.2 Hz, 2H), 1.10 (t, J = 7.2 Hz, 3H) 
APCI-MS (m/z): 466 (M+Hr 

(Step2) ' i:^^:*'^ :7. ' 

[0333] V In a manner similar to that in Bcample 7. Step 1. Compound 107 (23 mg, 27%) was obtained from 2-[3.5-dial- 
lyloxy-2-ethyl-6-(4-methanesu»fonylbenzoyl)phenyn-N.N-bis(2-methoxyethyl)acetam (95 mg, 0.17 mmol) obtained in 
Example 106, Step 1, using ammonium formate (200 mg, 3.2 mmol), bis (triphenylphosphine) palladiuin (II) dichloride 
(20 mg. 0.029 mmol) and 1,4-dioxane (3 mL). 

iH-NMR (CD3OD. 300 MHz) 5 (ppm): 7.97 (s. 4H). 6;29 (s. 1H), 3.89 (s, 2H), 3.56-3.50 (m, 4H), 3.34^3.30 (m. 5H). 3.18 
(t. J = 5.3 Hz, 2H). 3.16 (s. 6H). 2.55 (q, J = 7.5 Hz, 2H). 1.07 (t, J = 7.5 Hz. 3H) 
APCI-MS (m/z): 494 [M+Hr 

Example 107 

Synthesis of 2r{2-ethyt-3.5-dihydroxy-6-[4-(2-hydroxy-ethoxy)-3^methoxybenzoyqph^^ 
methoxyethyt)acetamtde (Compound 108) . .* 

(Stepi) * . . 

[0334] InaniannerslmilartothatinExample 101, Stepi, methyl3.5^iallyloxy-2-ethyl-^ 

2H-pyran-2-yIoxyethoxy)benzoyl]pheny!acetate was obtained from methyl 3,5-diailyioxy-2-ethyt-6-(4-hydrox/-3-meth- 
oxybe.nz.oyl)phenylacetate (230 mg. 0.52 mmol) obtained in Example:l04, Step 1, using 2-(2-brbmoeftK)xy).tetrahydro- 
2H-pyran (0.25 mL, 1.7 mrrwl). potaissium carbonate (200 mg. 1.5 mmol). sodium iodide (50 mg. (3.33 mmol) and N, 
N-dimethylformamlde (5 ml,). 

[0335] In a manner similar to that in Example 59. Step 2. methyl 3.5-diaIlyIoxy-2-ethyl-6-[4-(2-hydrpxyethoxy)-3-meth: 
oxybenzoyOphehylacetate (220 mg. 87% in 2 steps) was obtained from methyl 3.5-diallyloxy-2-ethyl-6-[3-methoxy- 
4-(2-tetrahydro-2H-pyran-2-yloxyethoxy)benzoyOphenylacetate obtained above, using a 4 mol/L solution of hydrogen 
chloride in 1,4-dioxane (3 mL) and methanol (3 mL). . ' . , - 

1H-NMR (CDCI3, 300 MHz) 5 (ppm): 7.55 (d, J = 2^0 Hz, 1H). 7.28 (dd. J = 8.5. 2.0 Hz; 1H)i 6.83 (d. J = 8.5 Hz, 1H). 
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6.43 (s. 1H), 6.08 (m. 1H); 5.70 (m. 1H). 5.45 (m. 1H), 5.30 (m. 1H). 5.07-5.00 (m. 2H). 4.58 (m. 2H), 4.38 (m. 2H). 4.15 
(m. 2H), 3.99 (m. 2H). 3.90 (s. 3H). 3.63 (s, 2H). 3.46 (s. 3H). 2.65 (q. J = 7.5 Hz; 2H). 1.09 a 
APCI-MS (mfe); 485 [M+rir 

5 (Step2) 

[0336] In a manner similar to that in Example 1 0. Step 1 . 3.5-dia!lyloxy-2-ethy1-6-[4-(2-hydroxyethoxy)-3-methoxyben- 
zoyQphenylacetic acid was obtained from methyl 3.5-diallyioxy-2-ethyl-6-[4-{2-hydro)cyethoxy)-3-methoxybenzoyl]p.he- 
nylacetate (310 mg. 0.52 mmol) obtained in Example 107. Step 1, using a 2 rnoVL aqueous solution of sodium hydroxide 
10 (5 mL) and tetrahydrofuran (5 mL). . . . , 

[0337] In a manner similar to that In Example 10. Step 2, 2^3,5-dlalIyloxy.2-ethyl^[4-(2.hydrDxyethoxy).3H^ 
; benzoyQphenyl}-N-(2-hydroxyethyl)-N-(2-methoxyethyl)-acetamide was obtained from 3.5Kliallyloxy-2-ethyl-6-[4-(2-hy- 
droxyethoxy>-3-methoxybenzoyQphenylaceticacidobtainedabove. using 1-hydroxybera^ 

mmol). 1- (3-dimethylaminopropyl) -3-ethytcarbodiimidehydrochloride (150 mg. 0.79 mmol). 2-(2-methoxyethylamlno) 
IS ethanol (130 mg, 1.1 mmol) obtained in Reference Example 1 and N,N-dimethylfonrnamide (5 mL). 
[0338] In a manner similar to that In Example 7. Step I.C^wnpoundl^ 

2- {3.5-diallyloxy- 2-ethyl- 6-[4-(2-hydroxyethoxy)- 3-methoxybenz6yO phenylVN-(2-hy?iix>xyethyl)-NH[2-metho^^^ 
' : : thyl)-acetamide obtained above, using ammonium fonmate (150 mg. 2.4 mmol). bis(triphenylphosphine)palladlum (11),^ 

dichloride (20 mg. 0.029 mmol) and 1.4-di6xane (5 mL). 
20 IH-NMR (CbaOD. 300 MHz) 6 (ppm): 7,49 (d, J = 1.8 Hz. 1 H). 7.43 (m. 1 H). 6.96 (d. J = 8.4 Hz, 1H). 6.33 (s, 1H). 4.13 
. (m. 2H). 3.89 (m. 2H). 3.88 (5, 1.5H), 3.87 (s, 1,5H), 3.70 (d. J = 4.2 Hz. 2H). 3.60 (t. J = 5.7 Hz. 1H). 3.50 (t. J = 5.5 

Hz. 1H). 3.45-3.37 (m.3H). 3.35-3.28 (m,3.5H), 3.18-3.13 (m,2.5H). 2.55 (m.2H), 1.08^^^ 

APCI-MS (m/z) ; 492 [M+HT 
25 Example 108 

Synthesis of 2-{2-ethyl-3.5-dihydroxy-e-[3-methpxy-4-(2-methoxyetho^^^ 
(2-methoxyethyl)acetamide (Compound 109) 

30 (Stepi) . . ^ / . . " 

[03391 In a mahner similar to that in Example 101. Step 1* methyl 3.5-diallyloxy-2-ethyl-6-[3-methoxy-4-(2-methpx- 
yethoxy)benzoyl]phenylacetate (230 mg. 42%) was obtained ftx>m methyl 3.5-diallyloxy-2.ethyl-6-(4-hydroxy-3-meth- 
oxybenzoyl)phenylacetate (0.23 g. 0.52 mmol) obtained in Example 104. Step 1, using 2-bromoethyl methyl ethfer (0.15 

35 mL. 1 .6 mmol), potassium carbonate (200 mg. 1 .5 mmol). sodium Iodide (50 mg. 0.33 mmol) and N.N-dimethylformamide 
(5mL). ' . 

IH-NMR (CDCI3. 300 MHz) 5 (ppm): 7.53 (d. J =2.0 Hz. 1H). 7.28 (dd. J = 8.4. 2.0 Hz. 1H). 6:80 .(d. J = 8.5 Hz. 1H). 
6 43 (s 1H). 6.07 (m. 1H). 5.69 (m, 1 H). 5.45 (m. 1H). 5.30 (m. 1H). 5.07-5.01 (m, 2H), 4.58 (m. 2H). 4.38 (m. 2H). 4.20 
(t. J = 4.7 Hz. 2H). 3.89 (s. 3H), 3.80 (t. J = 4.7 Hz. 2H), 3.62 (s, 2H). 3.44 (s. 3H). 3.43 (s. 3H). 2.65 (q. J = 7.5 Hz, 2H). 

40 1.09 (t. j = 7.5 Hz, 3H) \ 
APCI-MS (mte); 499 [M+H]* 



(Step2) . 

45 [03401 In a manner similar to that In Example 10, Step 1. 3.5-dialIyloxy-2-ethyl-6-[3.methoxy-4-(2-methoxyethoxy) 
benzoyOphenylacetic add was obtained from methyl 3.5-diallyloxy-2-ethylr6-[3-methoxy4-(2-methoxyethoxy)benzpy1] 
X phenylacetate (230 mg. 0.45 mmol) obtained in Example 108. Step 1, using a 2 moa aqueous solulloh of sodium 

hydroxide (5 mL) and tetrahydrofuran (5 mL). . ^"^K^-^.^^^tM 

: [0341] In a manner similar to that in Example 10. Step 2. 2-{3.5-diallytoxy-2-ethyt-6-[3-methoxy-4-(2-methox- 

50 yethoxy)-benzoyOphenylhlsK2-hydroxyethyl)-rH2-methoxyethyl).acetamid 

6-[3-methoxy-4-(2-methoxyethoxy)benzoyl]phenylacetic add obtaine«l above, using 1-hydroxybenzotriazole hydrate 
(130 mg. 0.85 mmol). 1-(3KJimethyIamlnopropyl)-3-ethylcarbodilmide hydrochloride (150 mg, 0.79 mmol). 2-(2-methox- 
yethylamino)ethanol (130 mg, 1.1 mmol) obtained in Reference Example 1 and N.N-dimethytfonnamide (5 mL). 
[0342] In a manner similar to that in Example 7. Step 1 . Compound 1 09 (96 mg. 43% in 3-steps) was obtained from 

55 2- (3.5-diaIlyloxy- 2-ethy^ 6-[3-methoxy- 4-(2-methoxyethoxy)^benzoyll phenyl}-^4-(2-hydroxyethyl)-^K2-methoxye- - 
thyl)-acetamide obtained above, using ammonium^fomriate (150 mg. 2.4 mmoO. bis(triphenytphosphine)palladium (II) 
dichtoride(20mg,0.029mmoOand1.4-dioxane(5mL). \^ ^ 

IH-NMR (CbsOD, 300 MHz) 5 (ppm): 7 . 42 (d. J = 1.8 Hz, 1H). 7.35 (m. 1H). 6.90 (d, J = 8.4 Hz. 1H). 6.27 (s. 1H), 4.13 
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(m. 2H). 3.80 (s. 1.5H). 3.79 (s. 1.5H). 3.71 (m. 2H). 3.65 (d. J = 4.2 Hz. 2H), 3.56 (m, 1H), 3.45 (m. 1H). 3.38-3.34 (m. 
3H). 3.36 (s, 3H). 3.27-3.21 (m. 3.5H). 3.18-3.13 (m. 2.5H), 2.55 (m, 2H), 1.03 (t, J = 7.3 Hz. 3H) - 
APCI-MS (m/z) ; 506 [M+Rr 

Example 109 

Synthesis of 2T{2-ethyl-3.5-dihydroxy-6-[3-methoxy-4-(2-morpholyleth^^ 
(2-methoxyethyI)acetamide (Compound 110) 

(Stepi) ' ^ . . 

[0343] In a manner similar to that in Example 101, Step 1, methyl 3.5-diaIIyloxy-2-ethy»-6-{3-methoxyr4-(2-morpto^ 
noethoxy)benzoyl}phenylacetate (300 mg, 97%) was obtained from methyl 3.5-diallyloxy-2-ethyl-6-(4-hydr6xy-3"meth- 
oxyk>enzoyl)phenyliacetate (250 mg, 0.57 mmol) obtained in Exampfe104i Step 1, using N-(2-chloroethyl)morphollne 
hydrochloride (1.60 mg, 0.86 mmol), potassium carbonate (250 mg, 1.8 mmol). sodium iodide (50 mg* 0.33 mmol) and 
N.N-dimethytf6mnamlde (S.mL).. 

tH-NMR ;<CDCl3. 300 MHz) 5 (ppm): 7.54 (d, J = 2.0 Hz. 1H), 7.30 (dd. J = 8.5. 2.0 Hz. 1H), 6.80 (d. J = 8:5 Hz. 1H). 
^6.44 (s. 1H). 6.05 (m, 1H),5.70 (m. 1H). 5.48 (m. 1H), 5.30 (m. 1H). 5.07.5.01 (m.2H), 4.58 (m. 2H), 4;38 (m. 2H), 4.21 
(t J = 6.0 Hz, 2H). 3.89 (s, 3H). 3.74-3.71 (m. 5H). 3.46 (s. 3H), 2.86 (t J == 6.Q Hz. 2H). 2.6&.2.56 (m, 6H), 1 .09 (t J = 
7.5HZ.3H) . . 

iV^PCI-MS:(mfe); 554 [M+Hr : . 

'{Step2) ' ' . / V . ' ; ^ . • ■ ■ . . - ' A 

[0344] In a manner similar to that in Exampfe 1 0. Step 1 . 3.5-diallyloxy-2-ethyl^3-methoxy-4.(2.morphoIino-ethdxy) 
benzoyl}phenylacetic acid was obtained from methyl 3.5-diallyloxy-2-ethyl-6-{3-methoxyr4-(2-morpholyl-ethoxy)ben- 
zoyl}phenyIacetate (300 mg, Q.54 mmol) obtained in Example. 109, Step 1, using a 2 mol/L aqueous solution of sodium 
hydroxide (5 mL) and tetrahydrofuran (5 mL). 

[0345] In a manner similar to that in Example 10. Step 2. 2H[3,5-diairyIoxy-2-ethyl-6-[3-methoxy-4-(2-mor- 
pholino-ethoxy)benzoyOphenyl^N-(24iydroxyethyl)-N-(2-methoxyethyl)acetami^ was obtained from 3,5-diallyfoxy- 
2-ethyl^3-methoxy-4-(2-mbrpholinoethoxy)benzoyI}phenylacetic acid obtained above, using 1-hydroxybenzotriazole 
hydrate (130 mg, 0.85 mmol). 1-(3-dimethylaminopropyl)-3-ethylcartx)diimide hydrochloride (150 mg, 0.79 rnmoi). 
2-(2-methoxyethylamino)ethanol(130 mg. 1.1 mmol) obtained in Reference Example 1 andHNKlimethytfbrrnamfde (5 
mL). •:• . ■ ; ..i ' • ^ ^ ■ :/ - ■ . ' 

[0346] In a manner similar to that in Example 7. Step 1. Compoun(l 110 (160 mg, 52% in 3 steps) was obtained from 
- {3,5-diallyloxy-2-ethyl-6-t3-methoxy-4-(2-morpholino-ethoxy)benzoyOphenyl}^N-(2-hydroxye^^^ 
acetamide obtained above, using ammonium fomiate (150 mg. 2.4 mmol). bis (triphenylphosphine) palladium dichlo- 
ride (20 mg, 0,029 mmol) and 1.4-dioxane (5 mL). 

^H-NMR (CD3OD, 300 MHz) 6 (ppm) : 7.42 (d. J = 2.2 Hz. 1 H), 7.35 (ddd, J = 8.4. 2.2. 1.5 Hz. 1H), 6.90 (dd. J = 8.4, 
1.5 Hz. 1H). 6.27 (s. 1H). 4.16 (m. 2H). 3.79 (s. 1.5H). 3.78 (s. 1.5H). 3.66-3.63 (m. 6H), 3.57 (t, J = 5.7 Hz, 1H). i3.43 
(t. J 5.1 Hz, 1H). 3.39.3.33 (m, 3H), 3.35^3.28 (m, 3.5H), 3.12-3.09 (m. 2.5H), 2.79 (m. 2H), 2.58-2.56 (m, 4H). 2.49 (m, 
2H). 1.03(t. J = 7.4Hz. 3H) 

APCI-MS (m/z); 561 [M+Hr . 
Example 110 

Syntltesis of 2-[2-ethyl-3,5-dihydroxy-6-(4-methoxybenzoyl)phen , 
mide (Compound 111) . . 

(Stepi) . 

[0347] In a manner similar to that in Example 10. Step 1. 3.5-diallyloxy-2-€thy»-6-(4-niethoxybenzoyl)pheny!aceticacid 
(2.2 g. 80%) was obtained from methyl 3,5-diallyloxy-2-ethyi-(4-methoxybenzoyt)phenylacetate (2.8 g. 6.6 mmol) ob- 
tained in Example 6, Step 1, using a 2 mol/L aqueous solution of sodium hydroxide (10 mL) and acetonitnle (10 rnL) . 
1H-NMR (CDCI3. 300 MHz) 5 (ppm): 7.83 (d. J = 9.0 Hz. 2H), 6.91 (d. J = 9.0 Hz, 2H). 6.43 (s, 1H), 6.07 (m, 1H), 5.63 
(m. 1H). 5,45 (m. 1H), 5.33 (m. 1H). 5.05-4.91 (m, 2H), 4.61-4.58 (m, 2H). 4.37-4.34 (m, 2H), 3.88 (s. 3H), 3.55 (s, 2H). 
2.84 (t. J = 7.4 Hz. 2H), 1.11 (t. J = 7.4 Hz, 3H) 
APCI-MS (m/z); 411 [M+H]* 
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. (Step 2) 

[0348] 3.5-DialIyloxy-2-ethyl-6-(4-meth'oxybenzoyl)-phenylacetic acid (0.22 g, 0.53 mmol) obtained in Example 110. 
Step 1 was dissolved in N.Mnlimethyifonmamide (2.0 mL). To the solution were added 1-hydroxybenzotriazoie hydrate 
(70 mg, 0.46 mmoi)^ N-methylmorpholine (0:20 mL. 1 .8 mmol). 2-(2-morpholin6ethylamlno)ethanol (0.18 mL. 1.1 mmol) 
obtained in Reference Example 4 and 1-(3-dimethylaminopropyl)-3-ethylcaitK)diimide hydrochloride (0.12 g. 0.63 mol). 
followed by stirring at room temperature for 15 hours. ThiB reaction mixture was concentrated under reduced pressure, 
and the resulting residue was dissolved in ethyl acetate. To the resulting solution was added a saturated aqueous solution 
of sodium chloride for liquid separation. The organic layer was dried over anhydrous sodium sulfate and then concentrated . 
under reduced pressure. The resulting residue was purified by silica gel column chromatography [amino type chemically 
bonded silica gel: Chromatorex (trademark) NH, product of Fuji, Silysia. Chemical Ltd., ethyl acetate-methandl/ethyl 
acetate = 1/19] to obtain a quantitative yield of 3;5Kiiallyloxy-2-^thyt-6>(4-methoxyt>enzoyl)phenyl]-N-(2-hydroxye- 
thyl)-^4-(2-mo^pholinpethyl)acetamide^ 

1H-NMR (CD3OD 270 MHz) 5 (ppm): 7.75 (d. J = 8.9 Hz. 2H). 6.96-6.90 (m. 2H). 6.60 and 6:59 (s, total 1H), 6.11 (m. 
1H), 5:68 (m, 1H), 5.46 (m, IN),. 5.28 (m, 1H), 5,034.95 (m, 2H), 4.63-4.61 (m. 2H), 4.42-4.38 (m. 2H). 3.85 (s. 3H). 
3.77 and 3.70 (s. total 2H), 3.65-3.57 (m. 5H). 3.48^3:25 (m. 6H). 2.63 (q. J = 7.5 Hz. 2H), 2.44-2.39 (m. 2H). 2.32-2.28 
(m, 2H). 2.11 (t. J = 6.8Hz. 1H). 1 . 14-1 . 06 (m, 3H) 

APCI-MS (m/z); 567 [M+H]t _ : J . . : . ... . V . r-: . . '.-.'^ . j . '.-^ 

(Step3) . - 

[0349] 2-[3.5-Diailyloxy^ 2-ethyl- 6-(4-methoxybenz6yl)-phenyl]-N-(2-hydroxyethyl)-N-(2-morphpIinoeth^ acetamide 
(0.31 g, 0.55 mmol) obtained in Example 110. Step 2 was dissolved in 1.4-dioxane (1.5 mL), and ammonium formate 
(0.14 g, 2.2 mmol) and bis(triphehylphosphine)palladium (II) dichloride (0.012 g, 0.017 mmol) were added thereto, 
followed by stirring at 1 00^*0 for 1 .5 hours in an atmosphere of argon. The reaction mixture was cooled to room temperature 
and then concentrated under reduced pressure. The resulting residue was purifijed by:C18 silica gel column chroma^ 
tography (water-water/acetonitrile = 1/1) to obtain Compound 111 (0.14 g. 51%). , 
Melting Poinfc 235-237*C 

iH-NMR (CD3OO. 270 MHz) 5 (ppm): 7,78 (d. J = 8:9 Hz, 2H), 6.95-6.89 (m, 2H). 6.32 and 6.31 (s. totaM H). 3.84 (s, 
3H). 3.71-3.55 (m. 7H), 3.47-3.38 (m, 3H). 3.31-3.25 (m. 3H), 2.55 '(q. J = 7.6 Hz. 2H>.2.44-2.41 (m, 2H), 2.32-2.29 (m, 
2H). 2.11 (t, J = 7.0 Hz. 1H). 1.11-1.04 (m. 3H) 

APCI-MS (mfe); 487 IM+H]-^ > ^ 

. ' ■ ■ ■ ^ • . 

. - Elemental Analysis: (C26H34N2O7 ■ O.2H2O) - 
• Found (%): C: 63.84. H: 7.07. N:5,63 / 

Calcd.(%): C: 63.71, H:7.07, N: 5.72 

Example 111 . . 

Synthesis of 2-[2-(3.4-dimethoxybenzoyl)-6-ethyl-3.5-dihydrt>xypheh^ 
acetamide (Compound 112) 

(Stepi) _ . . : . . ' . . . ^ " ■ / 

[0350] In a manner similar to that in Example 1 0; Step 1 , 3.5-diaIlyloxy-2-(3,4-dlmethoxyt>enzoyl)-6-ethylphenyl-acetic 
add (2;7 g, 89%) was obtained from methyl 3.5-diallyloxy-2-(3,4,-dimethoxybenzoyl)-6-ethylphenylacetate'(3.1 g, 6.8 
mmoO obtained in Example 28, Step 1 . using a 2 mol/L aqueous solution of sodium hydroxide (10 mL) and acetonitrile 

r(i6my. ' . ' ; . 

IH-NMR (CDCI3. 300 MHz) 6 (ppm): 7.55 (d. J = 2.0 Hz, 1H). 7.34 (dd. J = 2.0. 8.4 Hz, 1H), 6.83 (d, J = 8.4 Hz, 1H). 
6.44 (s. 1H), 6.07 (m, 1H). 5:64 (m. 1H). 5.45 (m. 1H). 5.33 (m, 1H). 5.07-4.91 (m, 2H), 4.61-4.58 (m, 2H). 4.38-4.35 
(m. 2H), 3.95 (s, 3H), 3.94 (s. 3H), 3.56 (s, 2H), 2.83 (t, J = 7.4 Hz. 2H). 1.12 (t. J = 7;4 Hz, 3H) 
APCI-MS (mte): 441 [M+HT . 

(Step2) 

[0351] In a manner amifcar to that in Example 110. Step 2. 2-(3.5^iallyloxy-2H(3,4-dimethoxyt)enzoyl)-6-ethy!phe- 
hyl]-N-(2-dimethylaminoethyO-N-<2-methoxyethyl)acetamide (0.25 g, 96%) was obtained from 3,5-dtallyloxy- 
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.2-{3.4^imethoxybenzoy!)-6-ethylphenylacetic acid (0.20 g. 0.45 mmol) obtained in Example 111, Step 1, using 
1-(3<limethylaminopnDpyl)-3-ethylcarbodiimide hydrochloride (0.13 g. 0.68 mmol). l-hydroxybenzotriazole hydrate (0.10 
g. 0.68 mmol). N-methylmorpholine (0.20 mL, 1.8 mmol)/NT(2H[nethoxyethyl)-N*iN'-dlmethylethylenediamine (0.^ g. 
0.89 mmol) obtained In Reference Example 8 and N.N-KJImethylformamide (2.Q m^^ 

1H-NMR (CDCI3. 300 MHz) 5 (ppm): 7.52 (m. 1H), 7.42 (m. 1H), 6.80 (m. 1H). 6.40 and 6.42 (s, total 1H). 6.07 (m. 1H), , 
5.68 (m, 1H). 5.44 (m. lH). 5.27 (m, 1H), 5.08-5; 01 (m. 2H), 4.57-4.55 (m^ 2H). 4.39^.35 (m. 2H)..3.91 (s, 6H). 3.70 
and 3.68 (s. total 2H). 3.39 (brs. 3H), 3.35-3.16 (m. 6H). 2.65-^58 (m, 2H), 2.22 (s, 3H)., 2.09 .(s* 3H). 2.33.1.98.(m. 
.2H).1.11-1.07:(m.3H) s 
APCI^MS (mte); 569 [M+HT 

(S\ep.3)'-r:;''^^^^:^^^^^ - ' ■ ■ ^'/^ - ••*'*; J/'-'f y\ ' ~ ' ^: ; ' ■ 

[0352] In a manner similar to that in Example 110. Step 3, Compound 1 1 2 (70 mg; 33%) was obtairied from 2-p.5-di- 
alMoxy^2^(3,4KJimethoxybenzoyl)-6-ethylphenylhN-(2-dl^ 

mmol) obtained in Example 111. Step 2, using ammonium fomnate (0.1 2 g, 1 .9 mmol)i.bls(triphenylphosphine)paIladium 
(II) dichloride (0.11 g, 0;i6 mmol) and 1, 4-dioxane (16 mL) . 

iH-NMR (00300. 300 MHz) 8 (ppm): 7.46-7,40 (m. 2H). 6.95 (d, J = 8;8 Hz. 1H). 6.32 and 6.31 (s. total 1H). 3.87 (s, 
3H). 3.84 ahd.3.83 (s. total 3H). 3.69 and 3.65 (s, total 2H), 3.42 (brs. 3H). 3.39-3.17 (m, 6H), 2.54 (q, J:= 7.3 Hz, 2H). 
2.1 1 (s. 3H). 2.33-1 .98 (m. 2H). 2.22 (s, 3H). 1 .04-1 .1 1 (m, 3H) 
APCI-MS (m/z); 489 [M+H]t: 

Example 112 . ..^ .-a ^■ -V 

Synthesis of N-(2-dimethylaminoethyl)-2-[2-ethyl-3.5-dihydroxy-6-(4-me^ 
thyl)-acetamide (Oompound 113) 

(stepi) ^ ' 

[0353] In a manner similar to that in. Example 110, Step 2, 2-[3,5-diallyloxy-2-ethyl-6-(4-methoxyber^oyl)phe- 
nyl]-h4-(2-dimethylaminoethyl)-rsK2-methoxyethyl)acetamlde was quantitatively obtained from 3,5-diallyloxy-2-ethyl- 
6-(4-methoxybenzoyljphenylacetic acid (2.1 g, 5:2 mmol) obtained in Example 1 10. Step 1. using 1-(3-dimethylamino- 
propyl)-3-ethylcarix)dii.mide hydrochloride (1.5 g. 7.8 mmol), 1 -hydroxy benzotriazole hydrate (1:2 g, 7.8 mmol), N-meth- 
ylmorphollne (2.0 mL. 18 mmol). N-(2-methoxyethyl)-N\N'-dimethylethylenedlamlne (1.6 g, 11 mmol) obtained In Ref- 
erence Example 8 and N.N-dimethylformamlde (17 mL). 

^H-NMR (OD3OO. 270 MHz) 8 (ppm): 7.77-7.72 (m.2H). 6.94-6.89 (m. 2H). 6.59 and 6.58 (s. total 1H), 6.10 (m. 1H). 
5.68 (m. 1H), 5.46 (m. 1H). 5.27 (m. 1H). 5.03-4.95 (m. 2H). 4.63-4.60 (m. 2H). 4.41^.38 (m. 2H). 3.83 (s. 3H). 3.43 
(brs. 3H), 3.75 and 3.70 (s, total 2H). 3.75.3. 1 5 (m. 6H). 2.66-2.56 (m, 2H). 2.33 (m. 1 H). 2.21 (s. 3H). 2.09 (s. 3H). 2,01 
(m, 1H), lil1-1.05(m.3H) 
APCI-MS (mfe): 539 [M+HT 

(Step2) 

[0354] In a manner similar to that in Example 1 10. Step 3. Compound 1 13 (1.3 g, 54%) was obtained from 2-[3,5-di- 
^ aIlyloxy-2-ethyl-6-(4-methoxybenzoyl)phenyrhN-(2-dlmethylaminoeth^^ (2.8 g. 5.3 

mnfiol) obtained in Example 112. Step 1, using ammonium fonnate (1.4 g. 22 mmol). bis (triphenyfphosphine) palladium 
(II) dichioride (0.1 1 g. 0.16 mmol) and 1,4-dloxane (16 mL> . 
Melting Point 204-206'C 

1H-NMR'(CD30D 270 MHz) 5 (ppm): 7.79 (d. J = 9.1 Hz. 2H). 6.94-6.90 (m. 2H). 6.32 and 6.31 (s, total 1H). 3.84 (s. 
3H). 3.70 and 3.66 (s. total 2H). 3.43 (s. 3H). 3.40-3.18 (m, 6H). 2.54 (q. J = 7.3 Hz. 2H) ; Z22 (s. 3H). 2.10 (s, 3H). 
2.39-2.00 (m, 2H). 1.11-1.04 (rh.3H) . ' . . ' 

APCI-MS (m/i) ; 459 [M+HT ' 

Elemental Analysis: (O25H34N2O6 • 0.1 H2O) 

Found (%): 0:65.21. H: 7.57. . N: 5.74 
Calcd.(%): C: 65.23. H:7.49. N:6.09 
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Example 113 

Synthesis of N-(2-diethylaminoethyl)-2-[2-(3,4-dimethoxyben2oyl)-6-ethyl-3.5-dihydroxypheny^^ 
thy})-acetamide (Compound 114) 

(Stepi) . 

[0355] In a manner similar to that in Example 110. Step 2. 2-[3,5-dially!oxy-2-(3.4Hdimethoxybenzoyl)-6-ethylphe- 
nyl^^H2Kiiethylamln6ethyl)-^l-(2-hydroxyethyl)acetamide (20O mg, 71%) was obtained from 3, 5-diallyIoxy-2- (3, 
4-dimethoxybenzoy1)-6-ethylphenylaceticacid (0.21 g, 0.48 mmol) obtained in Example 111/Step 1, using 1-(3-dimeth- 
ylamtnopropyl)-3-ethytdart}odiimlde hydrochloride (0.14 g, 0.73 mmol), 1-hydrqxybenzotriazole hydrate (0:11 g, 0.71 
rnmol), N-methylmorpholine (O.26 mL. 1.8 mmol), N,N-dlethyf-NX2-hydroxyethyt)ethylenediaiTiine (0.17 g, 1.1 mmoQ 
obtained in Reference Example 6 and N,N-dimethylf6rmamide (2.0 mL). 

^H-NMR (CD3OD. 270 MHz) 6 (ppm): 7.44-7.32 (m. 2H^. 6.94 (d. J = 8.4 Hz. 1H). 6.60 and 6.59 (s. total 1H). 6.10 (m, 
1H), 5.70 (m, 1H), 5.46 (m. 1H), 5.27 (m, 1H), 5.05-4.97 (m, 2H), 4.64-4.62 (m, 2H), 4:43-4.40 (m, 2H), 3.88-3.70 (m. 
8H), 3.70-3.22 (m; 6H), 2.66-2.35 (m. 7H), 2.20 (m, tH), 1.13-0.90 (m, 9H) ' . : 

' APCI-MS (m/z); 583 [M+Hr 

(Step 2) , ' ■ ■ • ] '■' "i ' \- • ' ' : 

[0356] . In a manner similartb that in Exarhple 110, Step 3, Compound 114 (15 mg, 8.6%) Was obtained from 2-[3,5-a(- 
lyloxy-2-(3,4-dlnriethoxybenz6yl>^thylpheny|^ (0.20 g, 0.34 

mnioi) obtained In Example- 1 13. Step 1 , using ammonium formate (86 mg. 1 .4 mmol), bis(tn*phenylphosphine)paItadtum 
(II) dichloride (7.2 mg; 0.010 mmol) and 1.4-dioxane (1.5 mL) . - 
;»H-NMR (CD3OD, 270 MHz) 6 (ppm): 7.44-7.42 (m. 2H). 6.97 (d, J = 8.9 Hz. 1H). 6.33 (s, 1H). 3.88 (s. 3H), 3.83 (s. 
3H). 3.69 (brs. 2H). 3.65 (t, J = 5.1 Hz, 2H), 3.53-3.46 (m. 4H), 3.34-3.29 (m, 2H). 2.99-2.88 (m, 4H), 2.63-2.52 (m, 2H), 
1.18-1.01 (m, 9H) 
APCl-MS (m/ z) ; 503 [M+H] ♦ 

Example 114 

Synthesis of 2-[2-(3,4-dimethoxyt>enzoyt)-6-ethyt-3,5^ihydroxyphenyq'^N-(2-methoxyet^^^ . 
thyl)-acetamide (Compound 115) . ^ ' 

(Stepi) 

[0357] In a manner similar to that in Example 110, Step 2. 2-[3,5-diallyloxy-2-(3,4-dimethoxybenzpyl)-6-ethylphe- 
nyl]-N-(2-hydroxyethyl)-N-(2-morpholinoethyl)acetamide was quantitatively obtained from 3.5-diallyloxy-2-(3,4-dimeth- 
oxybenzoyl)-6-ethylphenylacetJC add (0.23 g, 6.53 mmol) obtained in Example 111, Step 1. using 1-(3-dimethylaminc>- [ 
propyl)-3-ethylcartxxliimlde hydrochloride (0.15 g, 0.79 mmol), 1>hydroxybenzotriazo.le hydrate (0.12 g, 0.79 mmol), 
N-methylmorpholine (0.20 mL. 1.8 mmol), N-(2-methoxyethyl)-2-morphotinoethylamine (0.20 g, 1.8 mmol) obtained in 
Reference Example 5 and N.N-dimethylformamide (2.0 mL) . 

^H-NMR (CD3OD. 270 MHz) 5 (ppm) : 7.43-7.34 (m, 2H), 6.96-6.92 (m, 1H), 6.59 and 6.58 (s, total 1H), 6.10 (m, 1H). 
5.70 (m, 1H). 5.46 (m, 1H), 5.27 (m, 1H), 5.04-4.96 (m, 2H), 4.62-4.60 (m, 2H). 4.42-4,39 (m. 2H), 3.87 (s. 3H), 3.82 
and 3^81 (s, total 3H), 3.75 and 3.69 (s. total 2H), 3.44 (brs, 3H). 3.63-3.15 (m, 10H), 2.63-2.58 (m, 2H), 2.42-2.25 (m, 
4H). 2.05-1.97 (m.2H), 1.12-1.05 (m.3H) . ^ 

APCI-MS (m/i): 611 [M+HT 

(Step2) X^-^:^^, / . ' . \ 

[0358] In a manner similar to that in Example 110, Step 3, Compound 115 (0.22 g. 78%) was obtained from 2-[3,5-dh 
atly1oxy-2-(3.4-dlmethoxyt>enzoyt)-6-ethylpheny(]-N>(2-hydroxyethyl)-h4-[2-(4-mor^ (0.33 g. 0.55 

mmol) obtained in Example 114, Step 1 , using ammonium formate (0.14 g, 2.2 mmol), bis(triphenytphosphine)palladium 
(II) dichloride (12 mg, 0.017 mmol) and 1 ,4-dioxane (1 .5 mL). 
Melting Point 126-129X 

iH-NMR (CD3OD, 270 MHz) 5 (ppm): 7.46-7.39 (m, 2H), 6.96-6.92'(m, 1H), 6.32 and 6.30 (s, total 1H), 3.89 (s, 3H), 
3.83 and 3.82 (s, total 3H), 3.70 and 3.64 (s. total 2H). 3.43 (brs. 3H). 3.62-3.15 (m, 10H), 2.57-2.49 (m. 2H). Z43-1.98 
(m.6H), 1.11-1.03 (m,3.H) 
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APCI-MS (m/z) ; 531 [M+Hr 

Elemental Analysis: (CgsHs^NgOe • 2 . 5H2O) 

Found {%): C: 58.29, H: 7.75, N: 5,02 
^ Calccl,(%): C: 58.42, H: 7.53. N: 4.87 

Example 115 

Synthesis of 2-[2-ethyl-3.5^ihydro>yr6-(4-methbxybenzoyl)phenyfl-N-(2-methoxye^^ 

mide (Compound 116) . ..^1 ... . .V, J ...... .... 

(stepi)- ■ ''^ - — • . - . ■ 

^5 . [0359] In a manner simiiar to that in Example 110, Step 2. 2-[3.5Kliallyloxy-2-ethyl-6-(4-methoxybenzoyl)phe- 
nyl}-N-(2-methoxyethyl)-N-(2-morpho!lnoethyl)acetamide was quantitatively ol)tained from 3,5-diallyloxy-2-ethyi- ' 
6-(4-methoxybenzoyl)phenylacetic acid (0.21 g, 0.50 mmol) obtained in Example 1 10, Step 1, using 1-(3-dimethylami- 
nopropyl)-3i-ethylcart>odiimide hydrochloride (0.14 g. 0.77 mmol)i. l-hydroxybenzotriazole hydratie (0.12 g, 6.79 mmol)^ 
^'"^ N-methylmorpholine (0,20 mL^ 1.8 mmol), r^(2Hfnethqxyethyl)-2-m6rph6lindethyta^ In 

20 Reference.Example5and N.N-d'imethylformamlde (2.0mL). 

1H-NMR (CbapD. 270 MHz) 6 (ppm): 7.75 (d. J = 8.9 Hz, 2H). 6.94-6.89 (m. 2H), 6.59 and 6.57 (s, total 1H). 6.10 (m. 
1H), 5.67 (m, 1H). 5.46 (m. 1H). 5.27 (m. 1H). 5.03^.94 (m, 2H), 4.63-4.60 (m. 2H), 4.40-4.37 (m.2H). 3.84 (s, 3H). 
3.76 and 3.70 (s. total 2H), 3.64-3.54 (m.4H). 3.45 (brs, 3H), 3.43-3.15 (m. 6H), 2.66-2.56 (m; 2H). 2.43-2.26 (m. 4H), 
2.07-2.D2 (m, 2H), 1.13-1.05 (m, 3H) 

2s APCI-MS (mfe); 581 nyi+HT 

(Step 2) * ; 

[0360] In a manner similar to that in Example 110. Step 3, Compound 116 (0.20 g, 79%) was obtained from 2-p,5-di- 
30 allyloxy-2-ethyl-6-(4-methoxybenzoyOphenyf^N-(2-methoxyethyi^^ (0.29 g, 0.50 mmol) 

obtained In Example 115. Step 1, using ammonium fonmate (0.13 g. 2.0 mmol). bis(triphenylphosphirie)palladium (II) 
dichloride (11 mg, 0.016 mmol) and 1.4-dioxane (1.5 mL). / .. . . 11 . : 1 . . 

Melting Point: 216-218X 

iH-NIVIR (CD3OD 270 MHz) 6 (ppm): 7.81-7.77 (m, 2H). 6,95-6.90 (m. 2H). 6.32 and 6.31 (s. total 1H). 3.84 (s. 3H), 
35 3.71 and 3.66 (s. total 2H). 3.45 (brs. 3H). 3.64-3.18 (m,1 OH), 2.57-2:50 (m. 2H), 2.44-2.02 (m, 6H), 1.12-1.04 (m. 3H) 
APCI-MS (m/z); 501 [M+H]t 

Elemental Analysis: (C27H36N2O7) 
Found(%): . C: 64.70. H:7.35,. N: 5.57 . 
40 - Calcd.(%): . C: 64:78. H: 7.25, N: 5.60 

Example 116 

Synthesis of2-E2-ethyt-3,5-dlhydroxy^4-methoxybenzoyl)^ 
■ mide (Compound 117) 

[0361] In a manner similar to that in Example 74. Step 2. Compound 117 (0.26 g, 62%) was obtained from 2-^thyK 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic acid (0.31 g. 0.93 mmol) obtained in Example 10, Step i\ using 
^ 1-(3-dimethytaminopropyl)-3-ethylcarbodnmtde hydrochloride (0.23 g, 1.22 moO. 3-(2-methoxyethylamlno)propanol 
(0.19 g. 1-4 mmol) dbtained in Refei^nce Example 2 arid N.N-dtnniethylfbrn^mide (3.0 mL). In this case, crystallfczatlon 
was canied out with a mixed solvent of ethyl acetate and acetonitrile. • 
Melting Point: 203-206**C 

iH-NMR (CbaOD. 270 MHz) 5 (ppm): 7.78 (brd. J = 8.9 Hz. 2H). 6,94-6.89 (m. 2H). 6.32 and 6.31 (s. total 1 H). 3.84 (s. 
3H), 3.71 and 3.67 (s, total 1H). 3.50 (t, J = 6.0 Hz. 1H). 3.43-3.12 (m, 10H), 2.58-2.48 (m, 2H). 1.68 (m. IH). 1.46 (m. 
^ IH). 1.10-1.04 (m.3H) 

APCI^VIS (mfe); 446 [M+HT 
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Elemental Analysis: (C24H3iN07 • O.2H2P) - - v , 

Found (%): C: 64.07, H: 7.19, N: 3.16 
Calccl.(%): C: 64.19, H:7.05, N: 3.12 ^ 

Example 117 

Synthesis of 2-[2-ethyt-3.5-dihydroxy-^4-methbxybenzoyl)phenyq^^ 

mide (Compound 11 8) ' . - 

[0362] In a manner similar to that in Example 74. Step 2. Compound 1 18 (0.17 g, 42%) was obtained ftom 2-ethyl- 
3,5-dihydroxy^6-(4-methoxybenzoyi)phenyfaoBtic acid (0.30 g. 0.92 mmol) obtained in Example 10, Step 1. using 
1-(3-dimethyfaminopropyl)-3-ethytcarbodiimide hydrochloride (0.23 g. 1.2Q mol). 2-(3-meth6xypropyiamino)ethanol 
(0.19 g, 1.4 mmol) obtained in Reference Example 3 ancl N.N-dimethylfomiamide (3.0 mL). in this case, crystallization 
was carried out with a mixed solvent of ethyl acetate and acetonitnle. 

Melting Point 189-192^^C , . . . . . . \\ 

1H-NMR(CD30D, 270 MHz) 5 (ppm): 7.81-7.76 (rn. 2H). 6.94-6!8i3 (m. 2H). 6.32 arid 6:31 (s. total 1H). 3.84 and 3.83 
(s, total 3H). 3.71 and 3.62 (s. total 2H), 3.59 (t. J = 6.0 Hz, 1H), 3.43-3.18 (m; ^0H), ZA±{i^6Xi\S,^^^ 
(m. 2H). 1.70 (m. 1H). 1.43 (m. 1H). 1.10-1.04 (m. 3H) 

APCI-MS (nrife); 446 [M+Hr ' 

Elemental Analysis: (C24H3^N07) : 
Found (%): C: 64.52. H: 6.98, N: 3.00 
Calcd.{%): C: 64.70. H: 7.01. N: 3.14 

Example 118 ... 

Synthesis of 2-[2-(3.4-dimethoxyt)erizoyl)H6-ethyl-3,j^^ 
mide (Compound 11 9) 

[0363] In a manner similar to that In Example 74, Step 2. Compound 1 1 9 (0.23 g. 54%) w^ obtained from 2-(3.4-<llmetfv 
oxybenzoyl)-6-ethyl-3.5-dihydroxyphenylacetib add (0.3.1 g, 0.87 mmol) obtained in Example 40. Step 1, using . 
1-(3-dimethylaminopropyl)-3-ethylcarit>odiimide hydrochloride (0.23 g, 1.2 mol). 3-(2-methoxyethylamino)propanol (0.19 
g, 1.4 mmol) obtained in Reference Example 2 and N.N-dimethylformamide (3.0 mL).. In this caie, crystallization was 
earned out with a mixed solverit of ethyl, acetate and nriethanol. 
Melting Point: 184-1 86X 

^H-NMR (CD3OD 270 MHz) 6 (ppm): 7.47-7.41 (m, 2H). 6.96-6.92 (m. 1H), 6.33 and 6^32 (s. total 1H). 3.88 (s. 3H). 
3.84 (s. 3H). 3.71 and 3.66 (s. total 2H), 3,50 (t. J = 5.4 Hz. 1H). 3.43.3.12 .(m, 10H), 2.58-2.49 (m, 2H), 1.67 (m, 1H), 
1.47 (m. 1H). 1.11-1.05 (m. 3H) 

APCI-MS (mfe): 476 [M+HJ* , . 

Elemental Analysis: (C25H3^N08* O.3H2O) 
F'ound (%): C: 62.52. H: 7.16. N: 2.91 
Calcd.(%):, C: 62.44. H: 7.04, N: 2.91 

Example 119 ■ : ' [■ 

Synthesis of 2-[2-(3.4-dimethoxybenzoyl>^thyt-3.5-dihydroxyphm 

mide (Compound 120) ; . . 

[0364] In a manner similar to that in Example 74. Step 2, Compound 1 20 (0. 1 5 g. 37%) was obtained from 2-(3.4Klimeth- 
oxybenzoyl)-6-ethyl-3.5-dihydroxyphenyiacetic acid (0.31 g. 0.87 mnrwl) obtained in Example 40, Step 1. using 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.23 g. 1 .2 mol), 2-(3-methoxypropylamlno)ethahol (0.19 
g, 1.4 mmol) obtained in Reference Example 3 and N,N-dimethylformarnlde (3.0 mL). In this case,, crystallization was 
carried out whh a mixed sohfent of ethyl adetate and methanoL 
Melting Point 189^182X 
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IH-NMR (CDaOD. 270 MHz) 5 (ppm): 7.46^7.38 (m. 2H). 6.95-6.91 (m. 1H), 6.32 and 6.31 (s, total 1H). 3.88 and 3.87 
(s, total 3H), 3.84 (s, 3H), 3.71 and 3.61 (s. total 2H). 3,58 (t, J = 5.4 Hz. 1H), 3:44-3.19 (m. 10H)-, 3.'10 (t, J = 5.4 Hz. 
1H), 2.59-2.50 (m. 2H). 1.68 (m. 1H). 1.43 (m. 1H). 1.11-1.04 (m, 3H) 
APCI-MS (m/z) : 476 [M+H]* 

Elemental Analysis: (C25H33NO8) 

Found (%): C: 63.29. H: 7,16. N:2.94 - \ 

Calcd.(%): C: .63.14, , H: 6.99, N: 2.95 

Example 120 . . ' . - .... . . - . . - 

Synthesis of 2-[2-(4-ethoxybenzoyl)-6-ethyl-3,5rdihydroxyphenyi^ (Compound 121) 

(Stepi) • I:- > . \ - ' ■: - - ' / 

[0365]^ In a manner similar to that in Examples, Step 4, methyl 3,5-diallyloxy-^4-etfioxybenzoyl)-2-ethyl-phenyla^^ 
etate (1 .1 g, 73%) was obtained from methyl 3,5-dlallyloxy-2-ethylphenylacetate (1 .0 g, 3:6 mmbi) obtained In^B^mpte^ 
5, Step 3. using 3-ethoxybehzoic acid (0.86 g, 5.2 mmol), trifluoroacetic sTnhydride (0.73 mL, 5.2 mmbi) and tHfluorpacetid 
acid(20mL). ; * " , 

iH-NMR (CDCI3. 300 MHz) 5 (ppm): 7.80-7.76 (m. 2H). 6.88-6.84 (m^ 2H). 6.43 (s. 1H). 6.08 (m. 1H). 5.70 (m. 1H). 5.45 
(m, IH), 5.30 (m, 1H). 5.06-4.99 (m. 2H). 4.57 (m, 2H). 4.38 (m, 2H), 4.09 (q, J = 7:0 Hz. 2H), 3.64 (s, 2H), 3.44 (s, 3H). 
2.65 (q, J = 7.5 Hz, 2H), 1 .43 (t, J = 7.0 Hz, .3H), 1 .09 (t, J =^ 7.5 Hz, 3H) 
APCI-MS (mte); 439 IM+H]* 

(Step2) 

[0366] In a manner similar to that in Example .1 0, istep 1 . 3.5-diallyloxy-2-(4-ethoxybenzpyl)-6-ethy!phenyiacetic acid 
(0.98 g, 92%) was obtained from methyl 3,5-diallyl6xy-2-(4-ethoxybenzoyl)-6-ethylphenylacetate (1.1 g. 2.5 mmpi) ob- 
tained in Example 120, Step t, using a 2 molA. aqueous solution of sodium hydroxide (10 mL), acetonitrile (5 mL) and 
tetrahydrofliran (5 mL). \ . 

1H-NMR (CDCI3. 300 MHz) 6 (ppm): 7.80 (d, J = 8.3 Hz, 2H). 6.88 (d. J = 8.3 Hz. 2H), 6.44 (s. IH), 6.08 (m, IH), 5.66* 
(m, IH). 5.45 (m, 1H). 5.32 (m, IH), 5.06-4.99 (m. 2H). 4.58 (m. 2H). 4.37 (rn. 2H). 4.10.(q, J = 7.0 Hz. 2H), 3.67 (s, 
2H), 2.77 (q. J = 7.5 Hz, 2H), 1.43 (t. J = 7.0 Hz. 3H), >.09 (L J = 

APCI-MS (mte); 425 iM+nr 

(Step3) . ^ ' ' ■ ' : ' ' ' \ ' 

[0367] In a manner similar to that in Example 10. Step 2, 2-[3.5-diallyl6xy-^-(4-ethoxybenzoyl)-6-ethylphenyl]-N,N-bis 
(2-hydifOxyeth>i)acetamide was obtained from 3,5-d^ 

mmol) obtained in Example 120, Step 2, using 1-hydroxybenzotriazole hydrate (140 mg, 0.92 mmol). 1-(3-dimethylaml- 
nopropyl)-3-ethytcart>odiimide hydrochloride (170 mg. 0,89 mmol), diethanolamine (150 mg, 1.4 mmol) and N.N-dimeth- 
ylformamide (5 mL). . , ' 

[0368] In a manner similar to that In Example 7, Step 1 . Compound 121 (130 mg, 52%) was obtained firom 2-p,5-dl- 
allyloxy-2-(4-ethoxybenzoyl)-6-ethylphenyl]-N,h4-bts(2-hydroxyethyl)acetami^ above, using ammonium for- 

mate (200 mg, 3.2 mmol), bis(triphenylphosphine)palladium (II) dichloride (20 mg. 0.029 mmol) and 1.4-dioxane (6 mL). 
IH-NMR (CD3OD, 300 MHz) 5 (ppm): 7.79-7.74 (m, 2H), 6.92-6.87 (m, 2H), 6.31 (s, 1H), 4.10 (q. J = 6.7 Hz, 2H), 3.69 
(s. 2H). 3.60 (t, J = 5:8 Hz. 2H), 3.44-3.39 (m, 4H), 3.31-3.27 (m, 2H), 2,54 (q, J = 7.5 Hz, 2H). 1.39 (t, J.= 6.7 Hz. 3H); 
.1.08 (t, J =7.5 Hz. 3H) - 
APCI-MS(mte);432[M+Hr 

Example 121 

Synthesis of 2-[2-(4-ethoxybenzoyl)-6-ethyl-3.5KlihydroxyphenyI]-hH2-hydro^ 
(Compound 122) 

[0369] In a manner similar to that in Example 10. Step 2. 2-[3.5-diaJlyibxy-2-(4-ethoxybenzoyl)-6-ethylphenyl>N.^ 
(2-methoxyethyl)acetamide was obtained from 3.5-dial!yloxy-2-(4-ethoxybenzoyl)-6-ettiylphenylacetic add (250. mgi 
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0,59 mmol) obtained In Example 120. Step 2. using 1-hydroxybenzotriazole hydrate (140 mg, 0.92 mmol). 1-(3^imeth- 
ylaminopropyl)-3-ethylcart)odiiinjde hydrochloride (170 mg. 0.89 mmol). 2-(2-methoxyethylamino)ethanoi (150 mg, 1.3 
mmol) obtained in Reference Example 1 arid N.N-dimethytfomiamide (5 mL). 

[0370] In a manner similar to that in Example 7, Step 1. Compound 122 (140 mg, 56%) was obtained from 2-[3,5-di- 
allyloxy-2-(4-ethoxybenzoyl)-6-ethylphenyQ-N,N-bis(2-methoxyethyl) acetamide obtained above, using ammonjum for- - 
mate (200 mg, 3.2 mmol), bis(triphenylphosphine)palIadlum (II) dichlpride (20 mg, 0.029 mmol) and 1 .4Tdloxane (6 mL). 
1H-NMR (CD3OD. 300 MHz) 6 (ppm): 7.80-7.77 (m. 2H), 6.92-6.89 (m, 2H). 6.32 (s. 1H). 4.10 (m. 2H), 3.70 (d. J = 5.3 
Hz. 2H). 3.60 (t. J = 5.7 Hz. 1H), 3.51 (t. J = 4.8 Hz, 1H). 3.45-3.39 (m^ 3H), 3.35-3.28 (m. 3.5H). 3.18-3.13 (m, 2.5H), 
2:55 (m. 2H). 1.40 (m. 3H). 1.08 (t, J = 7,3 Hz, 3H) 

APCI:MS(m/z);446[M+Hr ' 
Example 122 

Synthesis of 2-[2-ethyl-3,5-dlhydroxy-6^(4-isopropoxy-benzoyl)phenyQ-N,N-bls(2^hydroxyet^^ (Compound 

123)-.. - . • ^ ^ . ^ ■ ' V ' " 

(Stepi) 



[0371 ] In a manner siriiilar to that in Example 5. Step 4, methyl 3.5-dlallyloxy-2-ethyl-6-(4-isoprop6xybenzoyl)-pheny- 
lacetate (0.95 g, 61%) was obtained from methyl 3.5-dialiyloxy-2-ethylphenylacetate (1.0 g. 3.5 mmol) obtained In Ex- 
ample 5, Step 3, using 4-lsopropoxybenzoic add (0.95 g, 5.3 mnfK>l), trifluoirbacetic anhydride (0.74 mL, 5.2 mmol) and 
trifluoroacetic acid (2,0 mL). 

IH-NMR (CDCI3, 300 MHz) 6 (ppm) : 7.80-7.76 (m, 2H). 6.87-6.82 (m. 2H), 6:43 (s. 1H). 6.06 (m, 1H). 5.70 (m, 1H). 
5.45. (m, 1H), 5.30 (m. 1H). 5,06-4.99 (m. 2H), 4.63 (m. 1 H). 4.57 (m, 2H). 4.38 (m, 2H),^ 3.64 (s. 2H), 3.45 (s, 3H), 2.65 
(q. J = 7.5 Hz, 2H). 1 ,35 (d, J = 6.0 Hz. 6H). 1 .09 (t, J = 7.5 Hz, 3H) 
APCI-MS (mfe): 453 [M+HT 

(Step2) 

[0372] In a manner similar to that in Example 10, Step 1. 3,5-diallylbxy-2-ethyl-6-(4-lsbpropoxybenzoyl)phenylacetic 
add (0.90 g. 97%) was obtained from methyl 3.5-dlallyloxy-2-ethyl-6-(4-isopropoyxbenzoyl)phenytacetate (0.95 g, 2.1 
mmol) obtained in Example 122, Step 1. using a 2 mpl/L aqueous solution of sodium hydroxide (10 mL), acetonitrile (5 
mL) and tetrahydrofuran (5 mL). 

.^H-NMR (CDCI3. 300 MHz) 5 (ppm): 7.82-7.77 (m. 2H). 6.87-6.82 (rn. 2H), 6.44 (s. 1H), 6.06 (m, 1H), 5.68 (m, 1H), 5.45 
(m; 1H). 5.30 (m, 1H), 5.06-4.99 (m, 2H), 4.65 (m. 1H), 4.57 (m, 2H), 4.38 (m. 2H), 3.57 (s, 2H), 2.77 (q, J = 7.5 Hz, 
2H). 1.35 (d. J = 6.0 Hz. 6H), 1.09(1, J = 7.5 Hz, 3H) 
APCI-MS (m/z); 439 IM+Hr 

(Step3) . V : 

[0373] In a rnanner similar to that in Example 10. Step 2. 2-[3.5-diallyloxy-2-ethyl-6-(4-lsopropoxybenzoyl)phenyll-N. 
N-bis(2-hydroxyethyl)acetamide was obtained from 3,5-diallyloxy-2-ethyl-6-(4-tsopropoxybenzoyl)phenylacetic acid' 
(300 mg, .0.69 mmol) obtained in Example 122. Step 2, using 1-hydroxybenzotriazole hydrate (160 mg, 1.1 itimol), 
1-(3-dimethytamlnopropy()-3-ethyicarbodiimlde hydrt^ (200 mg, 1.1 mmol), diethanolamlne (150 mg. 1.4 mmoO 
and N,N-dimethylformamide (5 mL), 

[0374] In a manner similar to that in Example 7, Step 1, Compound 123 (180 mg. 59%) was obtained from 2-[3,5-d'K 
allyloxy-2-ethyl-6-(4-isopropoxyt>enzoyl)phenyl}-N,r4^bls(2-hydroxyethyl)ace obtained above, using ammonium 

formate (200 mg. 3.2 nnmol), bis(triphenylphosphine)palladium (11) dich bride (25 mg, 0,036 mmd) and 1 ,4-dioxane (6 niL). 
1H-NMR (CD3OD, 300 MHz) S (ppm): 7.77-7.74 (m, 2H). 6.89-6:86 (m; 2H). 6.31 (s, 1H). 4.69 (m, 1H). 3.69 (s, 2H). 
3.60 (t, J = 5.8 Hz. 2H), 3.44-3.39 (m, 4H). 3.31-3.27 (m, 2H). 2.52 (q, J = 7.5 Hz, 2H); 1.32 (d. J = 6.2 Hz. 6H), 1.08 (t, 
J = 7,5Hz,3H) 
APCH^S (m/z); 446 [M+HT 
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Example 123 

Synthesis of 2-[2-ethy1-3,5KJihydroxy-^(4-isopropoxy-benzoyl)phenyIl-N 
mide (Compound 124) 

(Stepi). 

[0375] In a manner similar to that in Example 10, Step 2, 2-[3,5KliaIlyloxy-2-ethyl-6«(4-isbproppxybenzoy!)ph^^ 
nyl]-N-(2-hydroxyethyl)-N-(2-methoxyethyI)acetamide was ot>tained from 3.5-diariyloxy-2-ethyl-6-(44sopropoxy4>en- 
zoyl)phenylacetic acid (300 mg, 0.69 mmbl) obtained, in Example 122, Step 2, using l-hydroxybenzotriazole hydrate 
(160 mg, 1.0 mmol). 1-(3-dfmethylaminopropyl)-3^thy!carbodirmide hydrochloride (200 mg. 1.0 mniol). 2-(2-methox- 
yethylamino)ethanol (160 mg. 1.4 mmol) obtained in Reference Example 1 and N.N-dimethylformamide (5 mL). 
[0376] In a manner similar to that in Example 7. Step 1. Compound 124 (150 mg, 47%) was obtained from 2-[3.5-dh 
aIVIoxy-2-ethyl-6-(4-isopropoxybenzoyl)phenyl>N-(2-hydroxyethyl)-N-(2-methoxyethyl)a^^ obtained above, us- 
ing ammonium fonnate (220 mg, 3.5 mmol), bls(triphenylphqsphine)palladium (II) dichloride (25 mg, 0.036 mmol) and 
1,4-dioxane.(6 mL). 

IH-NMR (CD3OD. 300 MHz) 5 (ppm) : 7.78-7.75 (m. 2H). 6.90-6.85 (m. 2H). 6.31 (s, 1H). 4.69 (m. 1H). 3l69 (d. J = 5.3 
Hz, 2H), 3.59 (t J = 5.7,Hz. 1H). 3.50 (t. J =4.8 Hz. 1H). 3.43-3.38 (m, 3H), 3.35-3.28 (m, 3.5H), 3.16-3.13 (m, 2.5H),: 
2.55 (m. 2H). 1.32 (m. 6H). 1.08 (t. J = 7.3 Hz, 3H) 
APCI-MS(m/z);460[M+H]* , 

Example 124 . . . . • j ^ . ■ \ 

Synthesis of ^-{2-ethyl-3.5-dihydroxy-6-[3-methoxy^(2-mprphoHnoethoxy)benzoyOphenyl}-N,N-W 
thyi)-acetamide (Compound 125) 

(Stepi) 

[0377] In a nnanner similar to that in Example 1 0, Step 1 , 3,5-diallyloxy-2-iethyl-6-(4-hydroxy-3-meth6xybenzoyl)-phe- 
nylacetic add was obtained from methyl 3,5-diailyloxy-2-ethyl-6-(4-hydroxy-3^methoxybenzoyl)pheriy!acetate (1.0 g, 2.3 
mmol) obtained in Example 104. Step 1, using a 2 mol/U aqueous solution of sodium hydroxide (20 mL), tetrahydrofuran 
(10 mL) and acetonitrile (10 mL). 

[0378] In a manner similar to that in Example 10, Step 2, 2-[3,5-diallyloxy-2-ethyl-6-(4-hydroxy-3.methoxyberv 
zoyl>-phenyll-N,N-bis(2-m|Bthoxyethyl)acetamide (550 mg, 44% in 2 steps) was obtained, from 3,5-diallyloxy-2-ethyl- 
6-(4-hydroxy-3-methoxybenzoyl)phenylacetic acid obtained above, using 1-hydroxybenzotriazote hydrate (750 mg, 4.9 
mmol). 1-(3-dimethylaminopropyI)-3-ethylcartx>diimide hydrochloride (900 ing. 4.7 mmol), bis(2-metho;^ethyl)amlne 
(1.0 mL. 6.7 mmol) arid N.N-dimethylformamide (30 mL). . . . 

^H-NMR (CD3OD. 300 MHz) 6 (ppm): 7.34 (d. J = 1.8 Hz, 1H). 7.21 (dd, J = 8.7 Hz, 1.8 Hz, 1H). 6.68 {d] J = 8.7 Hz. 
1H). 6.51 (s, 1H). 6.02 (m. 1H), 5.65 (m. 1 H). 5.45 (m. 1H). 5.29 (m, 1H). 4.99-4.91 (m, 2H), 4.64 (m. 2H). 4.40 (m. 2H). 
3.76 (s, 3H). 3.66 (s. 2H). 3.42-3.22 (m. 4H). 3.27-3.22 (m; 5H), 3,07-3.04 (m, 5H). 2.52 (q. J = 7.3 Hz, 2H), 1.1 1 (t, J = 
7.3 Hz. 3H) 

APCI-MS (m/z) ; 542 [M+H]* 

(Step2)' ..^ ; . f .. . . a •*■•- .. : -V-^ " 

[0379]. In a manner similar to that in Example 101. Step 1. 2-{3.5<liallyloxy-2-ethyl-6-[3-methoxy-4-(2-mor- 
pholirK)-ethdxy)benzoyOphenyl}-N.N-bis(2HTiethoxyethyl)acet^^^ (180 mg, 98%) was obtained from 2-[3.5-diallyloxy- 
2-ethy1-6-(4-hydroxy-3-methox5^enzoyl)phenyl}-N.N-bis(2-methoxyeth^ mg^ 0.28 mmol) obtained in 

Example 124, Step 1, using N-(2-chloroethyOmorpholine hydrochloride (80 mg„0.43 mmol), potassium carbonate (120 
mg, 0.86 mmol). sodium iodide (20 mg, 0. 1 3 mmol) and N.N-dtrnethylfomnamide (3.0 mL). 

^H-NMR (CD3OD. 300 MHz) 5 (ppm) : 7.46 (d. J = 1.8 Hz, 1H). 7.38 (dd. J = 8.7 Hz. 1.8 Hz, 1H). 6.96 (d. J = 8.7 Hz. 
1H), 6.60 (s. 1H). 6.11 (rfi. 1H). 5.72 (m. 1H). 5.15 (m. 1H). 5.30 (m. 1 H). 4.99-4^91 (m. 2H), 4.63 (m. 2H). 4.44 (m. 2H). 
4.21 (t J = 5.7 Hz. 2H). 3.83 (s. 3H). 3.77 (s. 2H). 3.71 (m. 4H). 3.52-3.42 (m. 4H). 3.32 (t. J = 6.8 Hz, 2H). 3.33 (s, 3H), 
3.17 (t. J = 5.4 Hz. 2H), 3.15 (s. 3H), 2.83 (t. J = 5.7 Hz. 2H), 2.63-2.57 (m. 6H). 1.1 1 (t. J = 7.3 Hz. 3H) 
APCI-MS (m/z) ; 655 [M+H] ♦ 
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(Step 3) 

[0380] In a manner similar to that in Example 7. Step 1 , Compound 125 (63 mg, 41 %) was obtained from 2-{3.5-dial- 
lyloxy-2-ethyl-6-[3-methoxy^2-morpholinoethoxy)-ben2oynph^nyl}-N,N-bfe^^ (180 mg, 0.27 

mmol) obtained in Example 124, Step 2, using ammonium fonmate (90 mg, 1 .4 mmol), bis(triphenylphosphine)palladium 
{ll)dlchloride(20mg, 0.029 mmoOand-1,4-dioxane(3mL). - . ' 

1H-NMR (CD3OD. 300 MHz) 5 (ppm) : 7.47 (d. J = 2.2 Hz, 1H). 7.41 (dd. J = 8.5. 2.2 Hz. 1H). 6.95 (d. J = 8:5 Hz. 1H). 
6.31 (s. 1H), 4.21 (t J = 5.5 Hz. 2H). 3.83 (s. 3H), 3.71-3.87'(m, 6H). 3;46-3.40 (m. 4H). 3.35-3.29 (m. 5H). 3.17-3.13 
(m, 5H). 2.83 (t. J = 5.5 Hz, 2H), Z63-2.60 (m, 4H). 2.52 (qi J = 7:6 Hz. 2H), 1 .08.(t, J = 7:5 Hz. 3H) 
APCI-MS (m/z); 575 [M+Hr 

Example 125 . . - . 

Synthesis of 242-ethyl-3.5-dihydroxy-6-[4-(2-hydroxy-ethoxy)-3-methoxyb^ 
• thyl)-acetamide (Compound 126) ~ . 

(Step 1) . . . - 



10381] In a manner similar to that in Example 101. Step 1. 2-{3.5-diallyloxy-2-ethyl-6-[3-methoxy-4-(2-tetrahydro- 
2H-pyran-2-ylethoxy)benzoyOphenyl}-N,N-bis(2-methoxyethyi)-a(»tamide. was obtained from 2-[3,5-diallyfoxy-2-ethyt- 
6-(44iydroxy-^methoxybenzoyt)phenyl]-N,N-bis(2-methoxyem^ (160 mg, 0.30 mmol) obtained in E)»mple 

124, Step 1, using 2-(2-bromoeth6xy)tetrahydro-2H-pyran (0.1 mL, 0.66 mmol). potassium carbonate (100 mg, 0.73 
mmol), sodium iodide (40 mg, 0.27 mmol) and N.N-dimethylformamide (3 mL). 

[0382] In a manner similar to that in Example 59. Step 2, 2-{3.5<liallyloxy-2-ethyl-6-[4-(2-hydroxyethoxy)-3-methoxy- 
benzoyOphenyl}-N.N-bis(2-methoxyethyl)acetamide (130 mg. 74%) was obtained from 2.-{3.5-dlallyloxy-2-ethy^ 
6-[3-methoxy^2-tetrahydro-2H-pyran-2-ylemoxy)benzoyn-phenyl}-N,N-bis(2-met^ * obtained 

above, using a 4 mol/L solution of hydrogen chloride In L;4-dioxane (1 mL) and miethanol (2 mL). 
IH-NMR (CDCI3. 300 MHz) S (ppm) : 7.53 (d. J = 2.0 Hz. 1H), 7.40 (dd. J = 8.4. 2.0 Hz. 1H). 6.82 (d, J = 8.4 Hz. 1H). 
6,07 (m. 1H). 5,68 (m. 1H). 5.45 (m. 1H). 5.28 (m. 1H). 5.07-5.00 (m. 2H). 4.55 (m. 2H). 4.35 (m. 2H), 4.13 (m. 2H). 3.96 
(t. J = 4:5 Hz. 2H). 3.88 (s. 3H). 3.72 (s. 2H), 3.57-3.38 (m, 4H), 3.35-3.28 (m. 5H), 3.20-3.13 (m, 5H). 2.60 (q, J = 7.5 
Hz. 2H). 1.09 (t. J = 7.5 Hz, 3H) 
APCi-MS (mfe); 586 [M+HJ* 

(Step2) ' " ' .. ' /' \ ' ' ' 

[0383] In a mahner similar to that in Example 7, Step 1. Compound 126 (90 mg, 81%) was obtained from 2-{3.5-dial- 
Moxy-2-ethyi-6-i4-(2-hydroxyethoxy)-3-methoxybenzoyQphenyl>-N.N-bis(2-methoxyem^ acetamide (130 mg, 0.22 
mmol) obtained in Example 125. Step 1, using ammonium formate (100 mg, 116 , mmol), bis(triphenylphosphine)palta- 
dium (II) dichloride (20 mg, 0.029 mmol) and 1,4-dloxane (3 mL). 

^H^MR (DMSCMe, 300 MHz) 5 (ppm) : 9.32 (brs. 1H). 9.03 (brs. 1H). 7.33 (d. J = 1.8 Hz. IH). 7.21 (dd. J = 8.8. 1.8 
Hz. IH). 6. 94 (d, J = 8.8 Hz, IH). 6. 31 (s. IH). 4.88 (t. J = 5.5 Hz. IH). 4.00 (t. J = 7.0 Hz. 2H). 3.75 (s. 3H). 3.71 (m, 
2H), 3.49 (s. 2H). 3.39-3.28 (m, 4H). 3.22-3.1 5 (m, 5H). 3.05-3.01 (m. 5H), 2.35 (q. J = 7.5 Hz. 2H), 0.97,(t. J = 7.5 Hz. 3H) 
APCI-MS (m^): 506 [M-f Hr 

Example 126 

Synthesis of 2-p-(3.4-dimethoxybenzoyl)-6-ethy^3,5-dihydroxyphenyO-^H3^d^ 
acetamide (Compound 127) 

(Stepi) : . . - 

[0384] In a manner similar to that in Example 110. Step 2. 2-[3.5-dlallytoxy-2-(3.4-dimethoxybenzoyI)-6-ethy!phe- 
nyl]-N^3-dimethylamin6propyl)-N-(2-methoxyethyl^cetamide was . quantitatively obtained from 3.5-diallyloxy- 
2-(3,4-dimethoxybenzoyl)-6-ethylphenylacetic add (0.32 g, 0.72 mmol) obtained in Example 111, Step 1. using 
1-(3-dimethylaminopropyl)-3-ethytcait)odiimide hydrochloride (0.21 g. 0.79 mmol). 1-hydroxybenzotriazole hydrate (0.17 
g, 0.79 mmop. N-methylmorpholine (0.30 mL. 2.7 mmol), N-(2-methoxyethyt)-N\N'Hd'imethylpropane-1.3-diamine (0.23 
g, 1 .4 mmoO obtained in Reference Example 9 and N,N-dimethytfonmamide (3.0 mL). 

.^H-NMR (CD3OD 270 MHz) 5 (ppm): 7.45-7.40 (m. 2H), 6.93 (m. IH), 6.60 and 6.59 (s, total IH), 6.11 (m. IH), 5.69 
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(m. 1H), 5.46 (m. 1H). 5,27 (m. 1H). 5.05-4.97 (m. 2H). 4.63-4.60 (m. 2H), 4.42-4:39 (m. 2H). 3.87-3.69 (m. 8H), 3.44 
(brs. 3H), 3.34-3.14 (m. 6H), 2.66-2.56 (m. 2H); 2.21 (s. 3H). 2.10 (s. 3H); 2.27-2.10 (m, 2H). 1.65 (m,_1H). 1.44 (m, 
1H). 1.13-1.07 (m,3H) 
APCI-MS (m/z); 583 [M+H]* 

(Step 2) 

[0385] In a manner similar to that in Example 110, Step 3. Compound 1 27 (0. 14 gi 34%) was obtained from 2-[3,5-di- 
allyloxy-2-(3.4-dimethoxybenzoyl)-6-ethylphenyl>N-(3-dimethyIaminopropyl)-^ (0.47 • g, 

0.81 mmol) obtained. In Example 126, Step 1, using amnrioniurn formate (0.21 g, 3.3 mmol). bls(tnphenylphosphine) 
palladium (II) dichloride (1 8 mg. 0.026 mmol) and 1 .4KJioxane (2.5 mL). 
Melting Point: 183-1 86'C ., 

IH-NMR (CD3OD. 270 MHz) 5. (ppm) : 7. 45-7.40 (m. 2H), 6. 96-6.92 (m. 1H). 6.32and 6.31 (s. total 1H). 3.87-3.69 (m, 
8H). 3:43 (brs. 3H). 3.34-3.14 (m, 6H), 2.55:2.48 (m. 2H). 2.21 (s. 3H), 2.12 (s, 3H). 2.27-2.10 (m. 2H). 1.64 (m, 1H), 
.1.45(m. 1H), 1.04-1.17 (m,3H) - : - . ' / ' 
APCI-MS (m/z); 503 [M+HT 

. . Elemental Analysis: (C27H3QN2O7 - O.3H2O) „ . 

Found (%): C: 63.85. H: 7.75. N: 5.42 
Calcd.(%):- C: 63.84. H: 7.66, N: 5.51 

Exahfiple 127 * ^^"l^" / . \ • : : 

Syndesis of KK3-dlmethylamlnopropyl)-2-[2-eth^ 
; thyl>:acetamide (Compound ^128). ; ' , 

(stepi). 'V ; 'v-. ■ ' 

[038q In a^ ihanner similar-tb that in Example 110, Step 2, 2-[3,5-diallyloxy-2-ethyl-6-(4-methoxybehz6yt)phe- 
nyO-N-(3-dimethylaminopropyl)-N^(2-methoxyethy!)acetamide was quantitatively obtained from 3,5-diallyloxy-2-ethyl- 
* 6-(4-methoxybenzoyOphenylacetic acid (0.32 g, 0.78 mmol) obtained In Example 110. Step 1. using 1r(3-dimethylami- 
nopropyl)-3-ethyicarbodiimide hydrochloride (0.22 g, 1.2 mmol). 1-hydroxybenzotriazole hydrate (0.18 g. 1.2 mmol)! 
N-methylmorpholine (0.30 mL, 2.7 mmol), N-(2-nr»ethoxyethyl)-N'.N-dimethylpropane-1.3-diamine (0.25 g. 1,6 mmol) 
obtained in Reference Example 9 and N.N-dimethylformamide (3.0 mL). 

iH-NMR (CD3OD, 270 MHz) 6 (ppm): 7.77-7.73 (m. 2H). 6.94-6.88 (m. 2H). 6.60 and 6.58 (s. total 1H). 6.11 (m. 1H). 
5.69 (m, 1H). 5.46 (m. 1H), 5.28 (m. 1H), 5.03-4.95 (m, 2H), 4.64-4.60 (m. 2H), 4.42-4.37 (m, 2H), 3.87-3.69 (m, 5H). 
3.45 (brs. 3H). 3 36-3.14 (m. 6H), 2.66-2.56 (m, 2H), 2.21 (s, 3H), 2.11 (s. 3H), 2.27-2.09 (m. 2H), 1.66 (m, 1H). 1.44 
(m.1H). 1.13-1.06 (m,3H) ' . 

APCi-HS (m/z); 553 [M+HT 

(Step2) 

[0387] . In a manner similar to that in Example 110, Step 3. Compound 128 (0.18 g, 45%) was obtained from 2-[3.5-d*h 
allyloxy-2-ethyl-€K4-metho>ybenzoyl)pheny^ (0.46 g,. 0i84 

rhmol) obtained in Example 127, Step 1, using ammonium formate (0.21 g, 3.4 mmol), bls(tripher)ylphbsphlne)paHadium 
(II) dichloride (18 nrig. 0.026 mmol) and 1.4-dlbxane (2.5 mL). , 
Melting Point 16(>r163'C 

iH-NMR (CD3OD. 270 MHz) 5 (ppm): 7.81-7.76 (m. 2H). 6.93-6.89 (m. 2H). 6.32 and 6.31 (s. total 1H). 3.84 and 3.83 
(s. total 3H), 3.71 and 3.64 (s. total 2H). 3.43 (brs. 3H), 3.34-3.14 (m. 6H), Z55-2.48 (m, 2H). 2.21 (s, 3H). 2.13 (s, 3H), 
2.28-2.10 (m. 2H), 1.65 (m. 1H). 1.45 (m, 1H). 1.11-1.04 (rii, 3H) 
APCI-MS (mfe); 473 [M+HT 

Elemental Analysis: (C26H36N206- O.3H2O) 

Found (%): C: 65.31, H: 7.81. N:5.76 
Calcd.(%): C: 65.33, H: 7.72. N: 5.86 
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Example 128 

Synthesis of N-(3Kiiethylamtnoethyl)-2-[2-(3.4Kiimethoxybenzoyl)-6^ 
thyl)-acetamide (Compound 1^9) 

(Stepi) 

[0388] In a manner similar to that in Example 110. Step 2, 2-[3,5-diaIlyloxy-2-(3.4-dimethoxyben2oyl)-6-ethylphe- 
nyl]-N-(2-dlethylaminoethyI)-N-(2-meth6xyethyl)acetamide was quantitativeiy obtained from 3,5-diailyloxy- 
2-(3,4-dlmethoxybenzoyl)-6-ethylphenylacetic add (0.31 g, 0.71 mmol) obtained in Example 111, Step 1, using 
1>(3-<limethylaminopropyt)-3-ethylcarbodi!mlde hydrochloride (0.20 g; 1.1 mmol), 1-hydroxybenzotriazble hydrate (0.16 
g, 1.1 mmbi), N-methylmorpholine (0.30 mL, 2.7 mrhol), N,N-dietiiyl-N-(2-methoxyethyl)ethylenediamine (0.25 g, 1.4 
mmol) obtained in Reference Example 7 and N,N-dimethylformamide (3.0 mL). 

^H-NMR (CD3OD. 270 MHz) 8 (ppm): 7.44-7:34 (m. 2HJ. 6.94 (m. 1H). 6.60 and 6.59 (s. total 1H). 6.10 (m, 1H). 5.70 
(m. 1H). 5.46 (m, 1H), 5.27 (m. 1H), 5.05-4.97 (m, 2H). 4.63-4.61 (rh. 2H), 4.42-4.40 (m, 2H), 3.87-3.71 (m. 8H), 3.46 
(brs. 3H). 3. 15-3. 41 (m, 6H). 2.66-2.36 (m, 7H). 2.13 (m. 1H). 1.13-0.90 (m. 9H) 
APCl-MS (m/2) ; 597 [M+HT 



(Step2) 

[03fl^] IhamanrYersiNlartothatlnExamplellO.Ste^ 

allylbxy-2-(3,4-dimethoxyberizoyi)-6^thylphenyg-N-(2^ (0.43 g, 0^72 

mmol) obtained in Example 128. Step 1. using ammonium formate (0.18 g, 2.9 mmol), bis(triphenylphosphihe)palladium 
00 dichlortde (15 mg. 0.022 mmol) and 1,4-dioxane (2.5 iriL). 
Melting Point: 106:1 Og^'C 

1H-NMR (CD3OD. 270 MHz) 5 (ppm) : 7.45-7.43 (m. 2H), 6.98 (d. J = 8.9 Hz, IH); 6.34 (s. lH), 3.89 (s. 3H). 3.83 (s. 
3H). 3.69 (s, 2H). 3. 61-3.47 (m. 6H). 3.35 (s, 3H), 3i.i 7-3.03 (m, 6H). 2.56 (q. J = 7.3 Hz, 2H). 1.22 (t. J = 7.3 Hz, 6H), 
1.08 (t. J =7.3 Hz, 3H) 
APCl-MS (miz) ; 517 [M+HT 

Elemental Analysis: (C^qH^qOs • O.3H2P) • . 

Found (%): : C: 67.43; H:5.79,: N:0. 
Calcd.(%): C:67.82. { H: 5,86, N: 0 ' - 

Example 129 

Synthesis of N-(2-diethylaminoethyl)-2-[2-ethyl-3.5-dihydroxy^(4-methoxybenzoyOpheny^ 
mide (Compound 130) 

(Stepi) 

[0390] In a manner similar to that in Example 110. Step 2, N-(2-diethylaminoethyi)-2-[3i5-diallyloxy-2-ethyl-6-(4-meth- 
oxyt>enzoyt)phenyl]-N-^2-methoxyethyl)acetamide was quantitatively obtained from 3,5-diallyloxy-2-ethy)-6-(4-methoxy- 
benzoyl)phenylacetic acid (0.31 g, 0.76 mmol) obtained in Example 110, Step 1. using 1-(3^imethylaminopropyl)- 
3-ethylcartx>diimlde hydrochloride (0.22 g, 1.1 mmol). 1-hydF6xyt>enzotriazole hydrate (0.17 g, 1.1 mmol), N-methylmor- 
pholine (0.30 mL, 2.7.mm6l); N,N-dlethyl-N'-(2-methoxyethyl)ethylenedtamine (0.26 g, 1 .5 mmol) obtained in Beference 
Example 7 and N.N-dimethytfomnamlde (3.0 mL). 

1H-NMR (CD3OD, 270 MHz) 5 (pprn): 7.76-7,72 (m, 2H). 6.93-6.88 (m. 2H), 6.58 and 6.57 (s, total IH), 6.10 (m,1H), 
5.70 (m. 1H)i 5.44 (m, IH). 5.26 (m. IH), 5.0&4.94 (m. 2H). 4.62-4.60 (m, 2H), 4.3^.37 (m, 2H), 3.83-3.70 (m, 5H), 
3.45 (brs. 3H). 3.44-3.16 (m, 6H). 2.66-2.35 (m, 7H), 2.14 (m. IH), 1.1 1-0.90 (m, 9H) 
APCl-MS (mte); 567 [M+HT 

(Step 2) 

[0391] In a manner similar to that in Example 110, Step 3. Compound 130 (0.20 g. 53%) was obtained from N-(2-di- 
ethylaminoethyl)-2-[3.5-diailyloxy-2-ethyl-6-(4-methoxyt)enzoyOphe (0.43 g, 0.77 

. mmol) obtained in Example .129, Step 1 , using ammonium formate (0.19.g, 3.1 nimoi), bis(triphenytphosphine)palladium 
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(II) dichloride (1 6 mg, 0.023 mmol) and 1 .4Klioxane (2.5 mL).. 
Melting Point: 205-208'*C 

iH-NMR (CD3OD, 270 MHz) 6 (ppm): 7 . 78 (d. J = 9.0 Hz. 2H); 6.95 (d. J = 9.0 Hz; 2H). 6.33 (m, 1H), 3.86 (s. 3H), 3. 
68 (s. 2H). 3.62-3.43 (m, 6H). 3.35 (s. 3H), 3.18-3.10 (m. 6H), 2.56 (q. J = 7.6 Hz. 2H). 1:22 (t J = 7,3 Hz, 6H). 1.08 (t, 
5 J=7.6Hz.3H) . 

APCI-MS (m/z) : 487 [M+Hr 

Elemental Analysis:;(C27H33N206 ■ 2.OH2O) . 
Found(%): C:6i.86, H: 7.80, N: 5.12 

Calcd.(%): 0:62.05, H: 8.10. N: 5.36 j . L 

Exampte 130 V / " - ^ - - - 

,5 \ Synthesis of:2-[2-(3.4-dimethoxybenzoyl)-^ethyl-3.5KJiiiydroxyphenyO-H4-m^ (Conv r 

pound 131) • .. 

(Step1) ' 



20 [0392] In a manner similar to that in Example 110. Step 2, 2- [3. 5-diaIlyJoxy-2- (3. 4*-dimethbxybenzoyl) -6-ethylphenyl]- 
1-(4-morpho!inopiperidino)ethanone (0.30 g. 94%) was obtained from 3,5-diaIlyIoxy-2-^3.4-dimethoxybenzoyl)-6-ethyl- 
phenylacetic acid (0.24 g, 0.54 mmol) obtained in Example 111, Step 1. using 1-(3rdlmethylaminopropyl)-3Tethy1carbo- 
diirifiide hydrochloride (0.16 g, 0.81 mmol), 1-hydrpxybenzotriazole. hydrate (0.13 g. 0.81 mmol), 4-m6rpholihopiperidine 
(0.92 g. 5.4 mmol) and N,N-dimethylfbnnamide (3.0 mL). . 

2s ^H-NMR (CD3OD. 270 MHz) 8 (ppm): 7.44 (d. J = 1:9 Hz. 1H). 7.33 (dd. J = 1.9. 8.6 Hz. 1H). 6.94 (d. J = 8.6 Hz, 1H). 
6.59 (s. 1H). 6.11 (m. 1H). 5.71 (m. 1H). 5.46 (m, 1H). 5.28 (m. 1H). 5.07-4.99 (m. 2H), 4.64-4.61 (m. 2H). 4.42-4.40 
(m. 2H). 4.28 (m. 1H). 3.90 (m. 1H). 3.87, (s. 3H). 3.83 (s. 3H). 3.75-3.57 (m, 6H). 2.92 (m. lH), 2.73-2.33 (m. 8H), 
1.80-1,64 (m. 2H). 1.18 (m. 1H). 1.09 (t. J = 7.3 Hz, 3H). 0.88 (m. 1H) 
APCI-MS (m/z); 593 [M+Hr 

30 ' , . * • . ■ . ■ ■ , ' . ■ . . ' .'V - " - 

.(Step2) : 

[0393] lnamannersimilartothat inExampie110, Step 3. Compound 131 (0.18 g, 74%) wa^^ 
allyloxy-2-(3.4-dimethoxybenzoyl)-6-ethylphenyll-1-(4-morpholinopiperidino)ethanone (0.29 g, 0.48 mmol) obtained in 
35 Example 130. Step 1 . using ammonium formate (0.12 g, 1.9 mmol). bis(triphenylphosphine)pa!ladiurn (II) dichloride (11 
mg. 0.016 mmol) and 1,4-dioxane (3.0 mL). Melting Point 263r266'C 

iH-NMR (CDaOD, 270 MHz) 6 (ppm): 7.45 (d. J = 1.9 Hz. 1H). 7.38 (dd. J = 1:9. 8.6 Hz. 1H). 6.93 (d, J = 8.6 Hz, 1H), 
6.32 (s. 1H). 4:28 (m, 1H), 3.87 (s. 3H), 3.84. (s. 3H). 3.92-3.84 (m. 1H). 3.66-3.51 (m. 6H). 2.89 (t J = 12.7 Hz, 1H), 
2.65-2.32 (m. 8H). 1.78-1.64 (m. 2H). 1.12 (m. 1H). 1.07 (t, J = 7.3 Hz. 3H). 0.91 (m. 1H) 
40 APCI-MS (mfe); 513 [M+HT 

• ! • ■ • . ■ 

Elemental Analysis: (C2BH3eN207 - 0.1 H2O) 

Found (%): C: 65.31. H: 7.18. N: 5.38 
• Calcd.(%): C: 65.38. H: 7.09, N: 5.45 

Example 131 

Synthesis of 2-[2-ethyl^,5-dlhydroxy^-4-methoxybenzoyl)phenyq-1^ 
132) 

(Stepi). 

[0394] In a manner similar to that in ExamF>le 110, Step 2, 2-{3.5-diaIIyloxy-2-ethyl-6-(4-methoxybenzoyOphenyl]- 
^ 1-(4-morphoIinopiperidino)ethanone (0.14 g, 43%) was^ obtained jfrom 3.5-diaIlyloxy-2-ethyi-6-(4-methoxybenzoyt)ph&-. 
nytaceticactd(0.24g, 0.59mnnol)obtained. In Example 1 10, Step 1. using 1-(3-dimethytaminopropyl>-3-ethylcarbodOnfiide 
hydrochloride (0.17 9, 0.89 mmol), 1-hydroxybenzotriazole hydrate (0.14 g, 0.89 mmol). 4-niorphollnopiperidine (1.0 g, 
5.8 mmol) and N,N-dimethytfomiamide (3:0 mL). 
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iH-NMR (CDaOb. 270 MHz) 5 (ppm): 7.73 (d, J = 8.9 Hz. 2H). 6.92 (d. J = 8.9 Hz. 2H), 6.59 (s. 1 H). 6.1 1 (m. 1H). 5.69 
(m. 1H), 5.46 (m. .1H). 5.28 (m, 1H). 5.04-4.96 (m. 2H). 4.644.61 (m. 2H). 4.41-4.38 (m, 2H). 4.26 (m. 1H). 3.93 (m. . 
1H). 3.84 (s. 3H). 3.76-3.59 (m. 6H). 2.94 (m. 1H). 2.69-2.33 (m. 8H). 1.82-1.66 (m. 2H), 1.24 (m. 1H). .1.10 (t, J = 7.3 
Hz,3H).0.97{m, 1H) 

APCI-MS (m/z); 563 [M+H]* ^ 
(Step2) 

[0i395] In a manner similar to that in Example 110. Step 3. Compound 132 (82 mg. 66%) was obtained froni 2-[3.5-di- 
allyIoxy-2-ethyl-6-(4-methoxybenzoyj)phenyfl-1r(4-, morpholinopiperidino)et!ianon8 (0.14, 0.26 mmoiyobtained in Ex- 
ample 131, Step .1, using ammonfum fonnate (0.065 g. t!6 rhmol). bis(triphenylphosphlne)palladlum (II) dlchloride (5.4 
mg, 0.0077 mmol) and 1 ,4-dioxane (2.0 mU). Melting Point 242-244'*C 

1H-NMR (CbgOD 270 MHz) 5 (ppm): 7.77 (d. J = 8.8 Hz. 2H). 6.91 (d, J = 8.8 Hz. 2H). 6.31 (s, 1H), 4.27 (m. 1H). 3.92 
(m. IN), 3.84. (s. 3H), 3.70-3.53 (m. 6H), 2.91 (t, J = 12.7 Hz. 1H). 2.63-2.32 (m. 8H). 1.82-1.67 (m, 2H), 1.20 (m^ 1H), 
1.07(t.J-7.3Hz.3H),0.98(m. 1H) V . 

APCI-MS (mte); 483 [M+Hr 

J;. : ... ... Elemental Analysis: (C27H34N2O6;0.4H2O)..u^ _ 

Found (%): C: 66.22, H: 7.12, N: 5.63 
Calcd.(%): C: 66.21. Hi 7.16, N: 5.72 

Example 132 

Synthesis of 2-[2-(4-ethoxybenzoyl)-6-ethyl-3,5:dihydroxyphenyrhr4T(2-methoxyeth 
mide (Compound 133) ... 

(stepi) \ . / ' ; ^ • • ^' : 

[0396] In a manner, similar to that , in Example 10, Step 2, 2-t3,5^lallyloxy-2-(4^thbxybenzoyl)-6rethylp 
,nyQ-N-(2-metho)vethyI)-N-(2-morphplinoethyl)acetamide was obtained from 3,5-diallyloxy-2-ethyl-6-(4-eth(pxyben- 
zoyl)-phenylacetic add (340 mg. 0.80 mmol) obtained in Example 120, Step 2. using 1-hydroxybenzotriazo!e hydrate 
(190 mg. 1.2 mmol), 1-(3-dimethylaminopropyl)-3-ethy|carl)odiimide hydrochloride (230 mg. 1,2 mmol). N-methylmor- 
pholine (0.27 mL, 2.6 mmol). N-(2-methoxyethyl)-2-mprpholinoethylamine,(300 mg, 1.6 mmol) obtained in Reference 
Example 5 and N.N-dimethytfbrmamide (8 mL). 

[0397] In a manner similar to that in Example 7. Step 1 , Compound 133 (190 mg, 47%) was obtained from 2-[3.5-dh 
allyloxy^2-(4-ethoxyberizoyl)-6-ethylphenyl]-N-(2-methoxyethyi)-N-(2-morpholi obtained above,, us- 

ing ammonium fomiate (260 mg. 4.1 mmol). bis(triphenytphosphine)palIadlum (II) dlchtoride (50 mg, 0.072 mmol) and 
1.4-dipxane(8mL). . - . , . 

^H-NMR (CD3OD. 300 MHz) 6 (ppm): 7.78-7.74 (m. 2H). 6.90-6.86 (m, 2H). 6.32 (m. IH), 4.08 (q. J = 6.9 Hz, 2H). 
3.67^3.58 (m. 7H), 3.45.3.42 *(m, 4H). 3.35-3.27 (m. 4H), 3.18r3.13 (m. 2H), 2.54-2.40 (m. 7H). 2.21 (m. IH), 1.37 (rh. 
.3H).1.08(m.3H) 
APCI-MS (mfe); 515 [M+Hr : . 

Example 133 . . ' 

Synthesis of 2-[2-ethyl-3,5-dIhydroxy-6-(4-isopropoxy^nzoyl)phenyl]-hK2-meth^ 
thyt)-acetamide (Compound 134) 

(Stepi) \ . \ . , 

[0398] In a manner similar to that in Example 10, Step 2. 2-[3.5-dtaltytoxy^2-ethy(-6^4-isopropoxyfoenzoyl)phe- 
nyl]-N-(2-meth6xyethyl)-N-(2-morpholinoethyl)acetamide was obtained from 3^5-diaIlyloxy-2-ethyl-&-(4-isopropoxy-ben- 
zoyOphenytacetic add (350 mg, 0.80 mmol) obtained in Example 122, Step 2, using 1-hydroxyt>enzotriazole hydrate 
(190 mg. 1.2 mmol), 1-(3-dimethy1aminopropyl>-3-ethylcart)odiimide hydrochloride (230 mg. 1.2 mmoj), ^4-methylmor- 
pholine (0.27 mL, 2.6 mmol), N- (2-methoxyethyl) - 2-morpholinoethylarhine (300 mg, 1.6 mmoO obtained in (Reference . 
Example 5 and N.N-dimethytformamide (8 mL). 

[0399] in a manner similar to that in Example 7. Step i. Compound 134 (230 mg, 55%) was obtained from.2-[3,5-di- 
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allyioxy-2-ethy^6-(4-isop^opoxybenzoyl)phenyI^N-(2HTlethoxyethyl)-N-(2-mo^^^ obtained above, 

using ammonium fonnate (260 mg, 4.1 mmol), bis(triphenylphosphine)palladium (II) dichloride (50 mg, 0.072 mmol) and. 
. 1 ,4-dioxane (8 mL). 

IH-NMR (CD3OD, 300 MHz) 5 (ppm): 7.78-7.74 (m, 2H). 6.89-6.84 (m, 2H). 6.30 (m. 1H). 4.68 (m. 1H). 3.70-3.55 (m. 
6H), 3.43-3.39 (m. 3H), 3.30-3.24 (m, 4H). 3.19-3.15 (m. 2H). 2.57-2.48 (m, 2H). 2.42-2.27 (m, 5H), 2.04 (m, 1H). 1.37 
(m,6H), 1.08(m,3H) 
APCI-iyiS (m/i); 529 [M+H]* 

Example 134 

Synthesis of 2-[2-bromo-3.5-dihydroxy-6-(4-methoxyben2oyl)phenylhN^ . 
mide (Compound 135) 

(Stepi). . / ' . ' _ " • ' - ■ *■ • - • 

[0400] In a manner similar to that in Example 88, Step 1, methyl 3,5-dihydroxy-2-(4-methoxybenzoyl)phenylacetate 
(i2.9 g, 82%) was obtained from methyl 3. 5-dlhydrophenylacetate (2.0 g. 1 1 mmol), using 4-methoxybenzoic add (2.0 

g. 13 mmol) and boron trifluoride diethyl etherate (40 mL). „ . , . u.- - . _^ . ,.>w- 

IH-NIVIR (CDCI3. 300 MHz) 5 (ppm): 7.69-7.64 (m. 2H), 6.90-6.87 (m. 2H).. 6.32 (s, 2H). 3.86 (s, 3H). 3.48 (s, 3H). 3.36 
(s,2H) 

APCI-MS (m/z); 315 [M-HJ- 
(Step2) 

[0401] Methyl 3.5-dihydrt)xy-2-(4-methoxybenzoyl)phenylacetate (2.8 g, 8:9 mnrK)l) obtained in Example 134, Step 1 
was dissolved in dichloromethane (50 mL). and diisbpropylethylamine (4.5 mL, 26 mmol) and chloromethyl methyl ether 
(2.0 mL, 26 mmol) were successively added dropwise thereto with stirring under Ice-cooling. After the reaction mixture 
wals stinred at room temperature for 2 hours, water was added thereto for liquid separation, and the aqueous layer was . 
/extracted with chloroform. The organic layers' were combined, washed with a saturated aqueous solution of sodium 
chloride, dried over anhydrous sodium sulfate, and then concentrated under reduced pressure. The resulting residue 
was purified by silica gel coluifnn chromatography (ethyl acetate/hexane = 1/9-1/2) to obtain methyl 3.5-bls (methpxymietiv 
oxy)-2-(4-methoxybenzoyl)phenylacetate (3.0.g. 83%). 

iH-NMR (CCiDg, 300 MHz) 6 (ppm): 7;82-7.79 (m, 2H), 6.91-6.88 (m, 2H), 6;86 (d, J = 2.1 Hz. 1H); 6.70 (d, J = 2.1 Hz. 
1H). .5.20 (s. 2H). 4.98 (s. 2H). 3.86 (s, 3H), 3.54 (s. 2H), 3.50 (s. 3H), 3.46 (s. 3H), a:24 (s, 3H) 
APCI-MS (m/z) ; 405 [M+HT . ' 

(Step 3) - . • \ . * . ' 

[0402] Methyl 3,5-bis(methoxymethoxy)-2-(4-methoxybenzoyl)-phenylacetate (490 mg, 1 .2 mmol) obtained in Exam- 
ple 134. Step 2 was dissolved in N.N-dimethylformamlde (10 mL); and N-bromc^uccinimlde (220 mg, 1.2 mmol) was 
added thereto, followed by stirring at room temperature for 3 hours. To the reaction mixture was added water for liquid 
separation, and the aqueous layer was extracted with ethyl acetate. The organic layers were combined, dried over 
anhydrous sodium sulfate, and then concentrated under reduced pressure. The resulting residue was purified by silica 
gel column chromatography (ethyl acetate/hexane = 1/4-1/1) to obtain methyl 3.5-bls(methoxymethoxy)-2-bromo- 
6-(4-methoxybehzoyl)phenylacetate (520 mg, 89%). 

IH-NMR (CDCI3, 300 MHz) 5 (ppm): 7 82-7.79 (m, 2H), 7,00 (s. 1H), 6.91-6.8fii (m. 2H), 5.29 (s. 2H). 4. 99 (s. 2H), 3.8i5 
(s, 3H). 3.74 (s, 2H). 3.55 (s. 3H), 3.53 (s, 3H), 3.24 (s, 3H) 

APCI-MS (m/z); 483. 485 [M+HT " 
(Step 4) . , 

[0403] In a manner similar to that In Example 10. Step 1. 3.5-bis(methoxynriethoxy)-2-bromo-6-(4-nriethoxyben- 
zoyl)-phenylacetic add was obtained from methyl 3,5-bis(methoxymethoxy)-2-bromo-6-(4-methoxybenzbyl)phenylace- 
tate (520 mg, 1.1 mmol) obtained in Example 134. Step 3, using a 2 nrol/L aqueous solution of sodium hydroxide (5 mL) 
and acetonitrile (5 mL). 

[0404] In a manner similar to that in Example 10, Step 2, 2-[3.5-bis(methoxymethoxy)-2-bromo-6-(4Hiiethoxybeiv 
zoyl)-phenylJ-NK2-hydroxyethyl)-N-(2-methoxyethyl)acetamide (310 mg, 51% in 2 steps) w^ obtained from 3,5-bte 
(methoxymethoxy)-2-brDmo-6-(4-rnethoxybenzoyOpheriyf acetic add ot>tained above, using 1-hydroxybenzotriazole hy- 
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drate (240 mg, 1.6 mmol). 1-(3^imethytaminopropyl)-3-ethylcarbodlimide hydrochloride (300 mg, 1.6 mmol), 2-(2-meth- 
oxyethylamino) ethanol (250 mg. 2.1 mmol) obtained in Reference Exarnple 1 and N.N-dimethylformamide (10 mL). 

(CDCI3, 300 MHz) 6 (ppm): 7.87-7.84 (m. 2H). 6.99 (s. 0.5H). 6.98 (s, 0.5H). 6.91-6.88 (m, 2H), 5.29 (s. 2H). 
4.98 (s. 1 H). 4:97 (s. 1H), 3.86-3,81 (m. 7H). 3.76-3,60 (m. 2H), 3.54-3.87 (m. 7H); 3.28-3.21 (m, 6H) 
APCI-MS (m/2); 570, 572 [M+Hr 

(Step 5) . 

[0405] rn a manner similar to that in Example 59. Step 2, Compound 1 35 (1 80 mg, 47%) was obtained from 2-[3.5-bis ^ 
(methoxymethoxy)-2-bromo-6-(4-methoxybenzoyl)phenyl>N-(2-hydr^ (280 mg, 

' 0.49 mmol) obtained in' Example 134,- Step 4. uising a 4 mbl/L solution of hydrogen chloride in 1 .4rdibxane (2 mL) and . 
methanol (3 mL). 

^HrNMR (CD3OD, 300 MHz) 6 (ppm): 7.81-7.78. (m. 2H). 6.95-6,90 (m. 2H). 6.45 (s. 1H). 3:85-3.84 (m. 5H). 3.61 (t, J 
= 5.7 Hz. 1H). 3.53 (t. J = 5.1 Hz. 1H)i 3.47-3.42 (nrii 3H), 3.39-3.28 (m, 3.5H), 3.25^3.21 (m, 2.5H) 
APCI-MS (m/z); 482. 484 [M+Hr , : - 

Example 135 

Synthesis of 2-[2-acetyl-3,5-dihydroxy-6-(4-methoxybenzoyl)phienyq-hH2-hyd . 
' (Compound 136) i - . * • 

(Stepi) • . ; 

[0406] Methyl 3,5-bis(methoxymethoxy)^2-(4-methoxybenzoyl)-phenylacetate (0.75 g. 1 .9 mmol) obtained in Example 
134, Step 2 was dissolved in dichloromethane (20 mL). The resulting solution was cooled to -30°C, and iodine (0.47 g, 
1.9 mmol) and [bis(trifluoroacetoxy)iodo]benzen(e (0.8 g, 1.9 mmol) were: successively added thereto in an atmosphere 
of iargon, followed by stimng for 2 hours. To the reaction mixture was added a saturated aque&iis solution of sodium 
thiosutfate, and the mixture was further stirred for one hour, while the temperature was raised to room temperature. To 
the reaction mixture was added water for liquid separation, and the aqueous layer was extracted with ethyl acetate, the 
organic layers were combined, dried over anhydrous sodium sulfate, and then concentrated under reduced pressure. 
The resulting residue was purified by silica gel column chromatography (ethyl acetate/hexane = 1/4-1/2) to obtain methyl 
3,5-bts(methoxynf)ethoxy)-2-iodo-6-(47methoxyt)enzoyi)phenylacetate^^ , 

iH-NMR (CDCI3. 300 MHz) 6 (ppm) : 7.83-7.80 (m, 2H), 6.93 (s. 1H). 6.92-6.88 (m. 2H). 5.29 (s, 2H). 5.00 (s, 2H), 3.85 
(s. 3H), 3.80 (s, 2H), 3 54 (s, 3H). 3,53 (s. 3H), 3.24 (s, 3H) 
APCI-MS (m/z) ; 531 [M+HJ* 

(Step 2) ■■ 

[0407] In a manner similar to that in Example 10. Step 1, 3,5-bis(methoxymethbxy)^2-i6dd^4-methoxyben^^ 

phenylacetic acid was obtain^ from methyl 3;5-bis(methoxymethoxy)-2HOdo-6r(4-methoxybenzoyl)phenylac^ 

g. 1.8 mmol) obtained in Example 135, Step 1, using a 2 mol/L aqueous solution of sodium hydroxide (5 mL) and 

acetonitrile (5 mL). 

[0408] In a manner similar to that in Example 10. Step 2. 2-(3.5-bis(methoxymethoxy)-2-iodo-6-(4-methoxyl>eiv 
zoyi)-phenyl]-^^(2-hyd^oxyethyl)-^4-(2-methoxyethyt)acetamide (0.79 g, 72% in 2 steps) was obtained from 3,5-bis(nneth- 
oxymethoxy)-2-iodo-6-(4i-methoxybenzoyt)phenylacetic add obtained above, using 1-hydroxyt>enzotriazole hydrate 
(0.41 g. 2.7 mmol), 1^3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.51 g. 2.7 mmol). 2-(2-methoxyethyl- 
amino)ethanol (0.42 g. 3.5 rhmol) obtained in Reference Example.1 and N,N-dlmethytformamlde (15 mL). 
iH-NMR (CDCI3. 300 MHz) 5 (ppm): 7.87-7.84 (m. 2H), 6.91-6.87 (m. 3H). 5.27 (s. 2H), 4.98 (s, 1H), 4.97 (s. 1H). 
3.93^3.84 (m, 8H), 3.54-3.37 (m, 9H), 3.30-3.21 (m, 6H) 
APCI-MS (m/!z); 618 [M+HT 

(Step3) 

[0409] 2-[3.5-Bis (methoxymethoxy)- 2-iodo- 6-<4-methoxyl)enzoyl) phenyl]-N-(2-hydroxyethyl)^N-{2-methoxyethyI) 
acetamide (0.56 g. 0.91 mmol) obtained in Example 135. Step 2 was dissolved in toluene (10 mL), and ethoxyvin)4 
tributyltin (0.46 mL, 1.4 mmoQ and bis(triphenytphosphine) palladium (11) dichloride (0.05 g. 0.071 mniol) were succes- 
sively aMed thereto in an atmosphere of argon. The reaction mbcture was stirred for 3 hours under heating and refluoc, 
and then cooled to room temperature. To the mbcture was added a saturated iaqueous solution of ammonium fluoride. 
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followed by stirring at room temperature for 6 hours. The reaction mixture was filtered through Celite. and the resulting 
flllrate was extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and then concentrated 
under reduced pressure. The resulting residue was dissolved in tetrahydrofuran (10 mL). and a 1 mol/L hydrochlonc 
acid was added thereto with stirring under ice-cooling, followed by stirring at rooni temperature for 1 hour. The readion 
mixture was ice-cooled and neutralized with a saturated aqueous solution of sodium hydrogencarbonate. followed by 
liquid separation. After the aqueous layer was extracted with ethyl acetate, the organic layers were combined, dned over 
anhydrous sodium sulfate, and then concentrated under reduced pressure. The resulting residue was dissolved in eth^^ 
acetate (20 mL). and activated carbon (400 mg) was added thereto, followed by stirring at room temperature for 15 
hours The reaction mixture wras filtered through Celite. and the obtained filtrate vras concentrated under reduced pres- 
sure The resulting residue was purified by silica gel column chromatography (ethyl acetate/methanol = 1 0/0-9/1 to obtain 
2-[2-acetyl-3.5-bis(methoxymethoxy)-6-(4-methoxyben2oyl)phenyI]-N-(2-hydroxyethyl)-N-(2-methoxyethyl)acetamide 

iH^NMMCDCIa. 300 MHz) 5 (ppm): 7,85-7.81 (m. 2H). 6.94-6.88 (m. 3H). 5.25 (s. 2H). 5.02 (s. 1H). (s. 1H).. 
3.85-3.84 (m. 4H). 3.69-3.37 (m; 12H). 3.30-3.21 (m. 6H). 2.59 (s. 1.5H). 2.58 (s. 1.5H) 

APCI-MS (m/z): 534 [M+Hf . 
(Step4) 

[04101 In a manner similar to that in Example 59. Step 2, Compound 136 (30 mg, 13%) was obtained from 2-[2-acetyl- 
3 5-bis(methoxymethoxy)-6-(4-methoxybenzoyl)phenyl]-N-(2-hydroxyethyl)-N-(2-methoxyethyl)acetamide (250 mg, 
o'.46 mmol) obtained in Example 135, Step 3. using a 4 molfl. solution of hydrogen chloride in 1.4-dioxane (4 mL) and 

"SJmR (CdToD. 300 MHz) 5 (ppm): 7.80-7.77 (m. 2H). 6.95-6.92 (m. 2H). 6.38 (s. 1H). 3.85 (s. 1.5H). 3.84 (s. 1.5H). 
3.74 (m. 2H). 3.55-3.36 (m. 4H). 3.35-3.28 (m. 3.5H). 3.18:3.13 (m. 3.5H). 2.52 (s. 1.5H). 2.51 (s. 1.5H) . 
APCI-MS (mfe): 446 [M+Hr 

Example 136 ^ 

Synthesisof2-{2-[3.4-bis(2^neth9xyethoxy)benzoyll-6^thyl-3.5-dihydroxyphenylhN-bi 
(Compound 137) 

(Step 1) 

r041 11 In a manner similar to that in Example 1 01 . Step 1 , ethyl 3.4-bis(2-methoxyethoxy)benzoate (3.0 g. 95%) wras 
obtained from ethyl 3.4<lihydroxybenzoate (2.0 g, 11 mmol), using 2-bromoethyl methyl ether (2.6 mL. 28 mmo\). 
potassium carbonate (4.5 g. 33 mmol). sodium iodide (0.5 g, 3.4 mmol) and N.N-dimethylformamide (50 mL)^ 
[04121 In a manner similar to that in Example 10. Step 1. 3. 4-bis (2-methoxyethoxy) benzoic acid (2.0 g. 69/.) was 
obtained from ethyl 3.4-bis (2-methoxyethoxy) benzoate (3.0 g. 11 mmol) obtained above, using a 2 mol/L aqueous 
solutionof sodium hydroxide (10 mL) and acetonitrile (20 mL). « . « . u 

iH-NIVIR (CDgOD 300 MHz) 8 (ppm) : 7.65 (dd. J = 8.4. 2.0 Hz. 1H). 7.58 (d. J = 2.0 Hz. 1H). 7.03 (d. J = 8.4 Hz, 1H), 
4.22-4.15 (m. 4H). 3.78-3.74 (m. 4H). 3.48 (s. 3H). 3.42.(3. 3H) 
APCI-MS (m/z); 269 [M-H]- 

(Step2) 

[04131 In a manner similar to that in Example 5. Step 4, methyl 3.5Kliallyloxy-2-[3.4-bis(2-methbxyethoxy)behzoyll- 
6-ethylphenylacetate (0.48 g, 20%) was obtained from methyl 3.5-diallyloxy-2-ethylphenylacetate (1.3 g. 4-4 mmrt) 
obtained in Example 5. Step 3. using 3,4-bis(2-methoxyethoxy)benzoic add (1.3 g. 4.8 mmol) obtained in Example 136. 
Step l.trifluoroacetic anhydride (0.68 mL. 4.8 mmol) and trifluoroacetic acid (25 mL). 

1H-NMR (CD3OD 300 MHz) 5 (ppm): 7.52 (d. J = 2.0 Hz. 1H). 7.31 (dd. J = 8.4^2.0 Hz^ 1H);6.83 (d. J = 84 Hz, 1H) 
6 42 (s 1H) 6.08 (m, 1H), 5.69 (m, 1H). 5.45 (m, 1H), 5.30 (m. 1H). 5.06-4.99 (m. 2H). 4.50 (m. 2H). 4.28 (m. 2H). 
4;264.16 (m. 4H). 3.83-3.75 (m, 4H). 3.62 (s. 2H). 3.45 (s. 9H). 2.65 (q. J = 7.5 Hz. 2H). 1.09 (t. J = 7.5 Hz. 3H) 
APCI-MS (mte) ; 543 [M+HT 

(Step 3) 

[04141 In a manner similar to that in Example 10. Step 1. 3.&<jialMoxy-2-C3.44jis(2-methoxyethoxy)benzoyl]^thyj^ 
phenylacetic add (0.46 g. 95%) was obtained from methyl 3.5Kliallyloxy-2-ethyl-6-[3.4-bis(2-methoxyethoxy)-benzoyll 
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phenyiacetate (0.48 g. 0.89 mmol) obtained in Example 1 36, Step 2. using a 2 mol/L aqueous solution of sodium hydroxide 
(5 mL), and acetonitrile (10 mL). 

IH-NMR (CD3OD, 300 MHz) 5 (ppm) : 7.52 (d. J = 2.0 Hz. 1H). 7.31 (dd. J = 8.4, 2:0 Hz. 1H). 6.83 (d. J = 8.4 Hz. 1H); 
6.42 (s. 1H). 6.08 (m, 1H). 5.69 (m. 1H). 5.45 (m. 1H). 5.30 (m. 1H), 5.06-4.99 (m. 2H). 4.50 (m. 2H), 4.28 (m. 2H). 
4.26-4.16 (m. 4H). 3.83>3.75 (m. 4H). 3.62 (s. 2H), 3.45 (s. 6H), 2.65 (q, J = 7.5 Hz. 2H). 1.09 (t, J = 7.5 Hz. 3H) 
APCI-MS (m/z) ; 543 [M+nr 

(Step 4) 

[04151 In a manner similar to that in Example 10. Step2. 2-{3,5-diaHyloxy-2-[3,4-bis(2-methoxyethoxy)benzoyl]-6-ethy»- 
phenyl}-N,N-bis(2-hydroxyethyl)acetamide was obtained from 3,5-diallyloxy-2-[3.4-bis{2-metIioxyethoxy)ben2oyll- 
6-ethylphenylacetic acid (220 mg. 0.41 mmol) obtained in Example 136. Step 3. using 1-hydroxybenzotriazole hydrate 
(110 mg. . 0.69 mmol). 1-(3-dimethylaminopropyl)-3-ethylcart)odiimide hydrochloride (130 mg, 0.68 mmol). dieth- 
anolamine (100 mg. 0.95 mmol) and N.N-dimethylfprrnajnide (5 mL). 

[0416] In a manner similar to that in Example 7. Step 1 . Compound 137 (120 mg. 55%) was obtained from 2-{3.5-di- 
ally!oxy-2-[3,4-bis(2-methoxyethoxy)benzoyl]-6-ethylphenyl}-N.N-bis(2-hydroxyethyl)acetamide obtained above, using 
ammonium fonnate (140 mg, 2.2 mmol). blsf{triphenylphosphine)pal!adium (11) dichloride (30 mg, 0.043 mmol) and 
1.4-dloxane (5 mL). 

1H-NMR (CD3OD. 300 MHz) 5 (ppm): 7.46 (d. J = 1.8 Hz. 1H), 7.41 (dd, J = 8.4. 1.8 Hz. 1H). 6.95 (d. J = 8.4 Hz. 1H). 
6.31 (s. 1H). 4.21^.13 (m. 4H), 3.77-3.72 (m. 4H). 3.68 (s. 2H), 3.59 (t, J = 5.8 Hz. 2H). 3.44-3.39 (m, 10H), 3.37-3.27 
(m. 2H). 2.54 (q. J = 7.5 Hz, 2H). 1.07 (t. J = 7.5 Hz. 3H) , 
APCI-MS (m/z); 536 [M+H]* 

Example 137 

Synthesis of 2-{2-[3.4-bis(2-methoxyethoxy)benzoyl>3,5-dihydroxy-6-ethylphenylV 
thyt)acetamide (Compound 138) 

(Stepi) 

[0417] lnamahnersimilartothatinExample10.Step2.2-{3.5-diallyloxy-2-[3,4-bis(2-methoxyetho^^ 
phenyl}-N-(2-hydroxyethyl)-N-(2-methoxyethyl)acetamide was obtained from 3.5-diallyloxy-2-[3,4-bis(2-methox- 
yethoxy)benzoyl]-6-ethylphenylacetic acid (220 mg. 0.41 mmol) obtained in Example 136. Step 3. using 1-hydroxyben- 
zotriazole hydrate (110 mg. 0.69 mmol). 1-(3-dimethylaminopropyl)-3-ethylcartx)diimide hydrochloride (130 mg. 0.68 
mmol). 2-(2-methoxyethylamino)ethanol (120 mg, 1.0 mmol) obtained in Reference Example 1 and N.N-dimethylforma- 
mide (5 mL). 

[0418] In a manner similar to that in Example 7. Step 1 . Compound 138 (120 mg. 53%) was obtained from 2-{Z,5-^ir 
aIVioxy-2-[3,4-bis(2-methoxyethoxy)benzoyO-6-ethylphenylVN-(2-hydroxyethYl)-N-(2-methoxyethyOaTO^ ob- 
tained above, using ammonium fomiate (140 mg, 2.2 mmol). bis(triphenylphosphirie)palladlum (II) dichloride (30 mg,. 
0.043 mmol) and 1.4-dioxane (5 mL). 

^H-NMR (CD3OD 300 MHz) 6 (ppm): 7.46 (m. 1H). 7.41 (m. 1H). 6.95 (d. J = 8.4 Hz, 1H). 6.31 (s, 1H). 4.21^.13 (m. 
4H). 3.77-3,68 (m. 6H). 3.58 (t. J = 5.8 Hz, 1H). 3.49 (m. 1H). 3.41-3.38 (m. 9H). 3.35-3.28 (m. 3.5H). 3.15-3.12 (m, 
2.5H), 2.53 (q. J = 7.5 Hz. 2H), 1.07 (t J = 7.5 Hz, 3H) 
APCI-MS (mfe); 550 [M+Hr 

Example 138 

Synthesis of 2-{2-ethyl-3,5-dihydroxy-6-[3-methoxy-4^2-nrK)rpholinoethoxy)benzoyQpheni4^^ 
thyl)-acetamide hydrochloride (Compound 139) 

(Stepi) 

[0419] Compound 125 (110 mg. 0.19 mmol) obtained in Example 124. Step 3 was dissolved in methanol (1.0 mL). 
and a 10% solution of hydrogen chloride in methanol ( 1 .5 mL, 3.5 rnmol) was added thereto with stining under iceKx>oling. 
The reaction mixture was stirred at rbom temperature for 30 minutes, and concentrated under reduced pressure. The 
resulting residue was crystallized from ethanol to obtain Compound 139 (106 mg, 89%). 

1H-NMR (DMSO-de, 300 MHz) 6 (ppm): 11.4 (brs, 1H). 9.40 (s. 1H), 9.12 (brs, -1H), 7.37 (d. J = 1.8 Hz. 1H), 7.25 (dd, 
J = 8.4. 1.8 Hz, 1H); 7.03 (d, J = 8.4 Hz, 1H). 6.35 (s. 1H), 4.48 (brs, 2H). 3.95 (m, 2H). 3.82 (m, 2H), 3.76 (s. 3H), 
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3.51-3.48 (m, 6H). 3.43-3.30 (m, 4H). 3.23-3.15 (m. 7H). 3.07-3.04 (m 5H), 2.35 (q, J = 7.3 Hz. 2H), 0.97 (t, J = 7.3 Hz 3H) 
APCI-MS (nri/z); 575 [M+Hr 

Elemental Analysis: (C30H42N2O9 HCI O.5H2O) 
Found (%): C:;58.26, H:7.13, N: 4.41 
Calcd.(%): 0:58.10. H: 7.15. N: 4.52 

Example 139 

Synthesis of N-(2K!imethylaminoethyl)-2-[2-^thyI-3,5-dihydroxy-6-(4-mem^^ 
. pyt)-acetamide (Compound 140) 

[0420] In a manner similar to that In Example 1 10. Step 2. Compound 140 (0.089 g. 61 %) was obtained from 2-ethyl- 
3.5-dihydroxy-6-(4-methoxybenzoyl)phenylacetic acid (0.10 g, 0.31 mmol) obtained in Example 10, Step 1, using 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.090 g. 0.47 mol). N-(3-nnethoxypropyO-N*.N'-dlmethyl- 
ethyjenediamine (6.10 g. 0,62 mmol) obtained in Reference Example 10, 1-hydroxybenzotriazple (0.072 g, 0.47 mmol), 
N-methylmorphoilne (0. 1 0 mL, 1 .2 mmol) and N.N-dimethylfonnamide (1 .0 mL). 
. Malting Point: 190-1 93'C 

"IH-NMR (CD3OD. 270 MHz) 5 (ppm) : 7.78 (d, J = 8.9 Hz. 2H). 6.92 (d. J = 8.9 Hz. 2H). 6.31 (s. 1H). 3.84 (s, 3H). 3.65 
(s. 2H). 3.36-3.15 (m. 9H). 2.55 (q. J = 7.3 Hz, 2H). 2.34 (m. 1H). 2,23 (s. 3H), 2.13 (s. 3H). 2.03 (m, 1H), 1.72 (m. 1H), 
1.49 (m. 1H), 1.08 (t. J = 7.3 Hz. 3H). 
APCI-MS (mte): 473 [M+lflt 

Elemental Analysis: (C26H3eN206 O.2H2O) 
Found (%): C: 65.70, H: 7.71, N: 5.91 
Calcd.(%): C: 65.58. H:7.71, N: 5.88 

Example 140 

Synthesis of 2-[2-(3,4-dimethoxyberizoyl)-3;5-dihydroxy-6-ethylphenyq-N-(2-dimethylaminoethyl)-N-(3-metho^^^ 
pyl)-acetamide (Compound 141) 

[0421] In a manner similar to that in Example 10. Step 1. Compound 141 (0.087 g, 56%) was obtained from 2-ethyl- 
3,5-dihydroxy-6-(3,4-dimethoxybenzoyl)phenylacetic add (0.11 g. 0.31 mmol) obtained in Example 40. Step 1. using 
1-(3-dimethylaminopropyl)-3-etHylcarfa|odiimide hydrochloride (0.17 g. 0.86 mol), N-(3-methoxypropyl)-N',N'-dimethyl- 
ethylenedlamine (0.18 g. 1.15 mmoO obtained In Reference Example 10, l-hydroxybenzotriazole (0,13 g, 0.86 mmol), 
N-methylmbrpholine (0.10 mL. 1.2 mmol) and N.N-dimethylformamide (2.0 mL). 
Melting Point: 189-191 "C 

^H-NMR (CD3OD. 270 MHz) 6 (ppm) : 7.39-7.46 (m, 2H). 6.96-6.92 (m. 1H). 6.32. (s. 1H), 3.87 (s. 3H). 3.83 (s. 3H), 
3.64 (s. 2H). 3.34-3 14 (m. 9H), 2.55 (q. J = 7.3 Hz, 2H). 2.32 (m. 1H). 2,22 (s, 3H). 2.11 (s. 3H), 2,00 (m, 1H). 1.70 (m. 
1 H), 1 .49 (m, 1 H), 1 .07 (t, J = 7:3 Hz, 3H) 
APCIrMS (mfe): 503 [M+HJ* 

Elemental Analysis: (C27H33N2O7) 

Found (%): C: 64.24. H: 7.76, N: 5:70 

Calcd.(%): C: 64.52, H: 7.62, N: 5.57 

Example 141 

Synthesis of N-(2-dimethylamtnoethyl)-2-[2-ethy^3,5^ihydroxy-6-(4-methoxybenzoyt)phenyl> 
thyl>-acetamide hydrochloride (Compound 142) 

[0422] ComfX)und 1 1 3 (0.61 72 g. 1 .346 mmol) obtained in Example 1 1 2 was dissolved in ethanol (1 1 mL). The iBSutting 
solution was cooled to 4X, and a 1 .0 mol/L solution of hydrogen chloride in ethanol (1 .5 mL) was added thereto, followed 
.by stim'ng for 20 minutes. The reaction mixture was concentrated under reduced pressure to obtain a quantitative yield 
of Compound 142. • 
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^H-NMR (CD3OD. 270 MHz) 8 (ppm): 7.80 (d. J = 9.0 Hz. 2H), 6.97 (d. J = 9.0 Hz, 2H), 6.34 (s. 1H). a.86 {s. 3H). 3.66 
(t. J = 5.4, 2H). 3.64 (s. 2H), 3.54 (t. J = 5.4 Hz. 2H). 3.44 (t. J = 4.3 Hz, 2H). 3.33 (s. 3H). 3.25 (t, J = 5.7 Hz, 2H). 2. 90 
(s, 6H). 2.57 (q. J = 7.3 Hz, 2H), 1.08 (t. J = 7.3 Hz, 3H) 
APCI-MS (m/z); 459 [M+H]* . 

Elemental Analysis: {C25H34N2O6 • HCI • O.9H2O • 0.1CH3CH2OH> 

Found (%): C: 58.29. H: 7.42. N: 5.84 

Calcd.{%): C: 58.68, H: 7.31. N: 5.43 

Example 142 

Synthesis of 2^2-ethyl-3.5-dihydroxy-6-[4-(tiifluoromethyl)benzoyOphenyl}-N,N-bis(2-hydroxyethyI)acetami (Com- 
pound 143) 

(Stepi) 

[0423] In a manner similar to that in Example 88, Step 1, methyl 2-ethyl-3.5-dlhydroxy-6-I4-{trifluoromethyI)-benzbyG 
phenyiacetate (2.2 g, 38%) was obtained from methyl 2-ethyl-3.5-dihydroxyphenylacetate (3.1 g. 15 mririol) obtained in 
Example 7. Step 2. using 4-(trifluoromethyl)-benzoyl chloride (3.1 g, 15 mmol) and boron trifluoride diethyl etherate (20 
mL). 

IH-NMR (CDCI3, 270 MHz) 6 (ppm): 7,76 (d. J = 7.8 Hz. 2H). 7.67 (di J = 7.8 Hz. 2H). 6.27 (s, 1H), 3.55 (s, 3H),.3.44 
(s,2H),2.54(q,J = 7.6Hz.2H), 1.06(t. J = 7.6Hz.3H) ' ^ - 

APCI-MS (mfe); 381 [M-H^. 

(Step2) 

[0424] In a manner similar to that in Example 10, Step 1, 2-ethyl-3,5-dihydroxy-6-[4-(trifluoromethyl)benzoyq-pheny- 
lacetic acid (2.0 g, 99%) was obtained from methyl 2-ethyl-3,5Klihydroxy-6-[4-(tiifluoromethyl)benzoyl]phenylacetate 
(2.2 g. 5.6 mmol) obtained in Example 142, Step 1, using a 2 moI/L aqueous solution of sodjum hydroxide (15 mL) and 
tetrahydrofuran (8 mL). 

IH-NMR (CD3OD 270 MHz) 5 (ppm) : 7.92 (d. J = 7.8 Hz, 2H). 7.70 (d, J = 7.8 Hz. 2H). 6.33 (s. 1H). 3.66 (s. 3H), 2.62 
(q. J = 7.3 Hz. 2H). 1 .09 (t. J = 7.3 Hz, 3H) 
APCI-MS (mte); 367 [M-Hf 

(Step 3) 

[0425] In a manner similar to that in Example 10. Step 2, Compound 143 (0.38 g, 24%) was obtained from 2-ethyl- 
3.5-dihydroxy-6-[4-(tnfluoromethyl)t>enzoyl]phenylacetic acid (1.3 g. 3.5 mmol) obtained in Example 142, Step 2, using 
1-(3-dimethylaminopropyl)-3-ethylcart>odiimtde hydrochloride (0.81 g, 4.2 mmol), diethaiiiolamine (0.55 g. 5.2 mmol) and 
.N,N-dimethylformamide (5 mL). 

IH-NMR (CD3OD. 270 MHz) 6 (ppm): 7.92 (d. J = 8.1 Hz. 2H), 7.68 (d. J = 8.1 Hz. 2H). 6.30 (s. 1H). 3.86 (s. 2H). 3.68 
(t J = 5.7 Hz. 2H). 3.51 (t. J = 5.2 Hz. 2H), 3.43 (t J = 5.2 Hz, 2H), 3.23 (t. J = 5.2 Hz, 2H), 2.57 (q. J = 7.5 Hz, 2H), 
1.08 (t. J =7.5 Hz. 3H) 
APCI-MS (mfe): 456 [M+H]* 

Example 143 

Synthesis of 2-{2-ethyl-3,5-dihydroxy-^[4-(trifluoromethyl)benzoyQphen^ 
acetamide (Compound 144)'. 

[0426] In a manner similar to that in Example 10. Step 2, Compound 144 (0.45 g. 36%) was obtained from 2-ethyl- 
3,5Hdlhydroxy-6-[4^trifIuoromethyl)benzbyOphenylacetic add (1.0 g. 2.7 mmol) obtained in Example 142. Step 2, using 
1-(3-dimethylaminopropyl)-3-ethylcai1x)dilmide hydrochloride (0.63 g. 3.3 mmol). 2-(2-methoxyethylamino)ethanol (0.49 
g. 4.1 mmol) obtained In Reference Example 1 and N.lsJ-dimethylformamide (10 mL). 

^H-NMR (CD3OD. 270 MHz) 6 (ppm) : 7.91 (d, J = 7.8 Hz. 2H), 7. 67 (d, J = 8.4 Hz. 2H). 6.29 (s, 1H). 3.85 (d, J = 3.0 
Hz. 2H), 3.67-3.27 (m. ?H), 3.17-3.09 (m, 2H), 2.55 (m, 2H). i.OO (t J = 7.3 Hz. 3H) 
APCI-MS (mte); 470 [M+HT 
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Example 144 

Synthesis of 2-[2-(3.4-dmuorobenzoyl)-6-ethyl-3,5<lihydroxyphenyQ-N.N-bis(2-hydroxyethyl)acetam (Compound 



(Stepl) 

[0427] In a manner similar to that in Example 88. Step 1, methyl 2-(3,4-difluorot>enzoyl)-6-ethyl-3.5-dihydroxypheny- 
lacetate (1 .5 g. 28%) was obtained from methyl 2-ethyl-3,5-dihydroxyphenylacetate (3.1 g, 15 mmol) obtained in Example 
7, Step 1, using 3,4-difIuorobenzoyl chloride (2.6 g. 15 mmol) and boron trifluoride diethyl etherate (20 mL). 
iH-NMR (CDCI3. 270 MHz) 5 (ppm): 7.79 (brs, 1H). 7.62-7.45 (rh. 2H). 7.24 (m. 1H). 6.27 (bre. 1H). 6.19 (s, 1H). 3:62 
(s. 3H). 3,47 (s. 2H), 2.54 (q, J = 7.6 Hz, 2H). 1 .07 (t. J = 7.6 Hz, 3H) 
APCI-MS (rti/z); 349 [M-Hf 

(Step2) 

[0428] In a manner similar to that in Example 10. Step 1. 2-(3.4-dlfluoroben2oyl)-6-ethyl-3,5-dihydroxyphenylacetic 
add (1 . 1 g, 80%) was obtained from methyl 2-(3,4-difluorobenzoy|)-6-ethyl-3.5-dihydroxyphenyJacetate (1 .4 g. 4. 1 mmol) 
obtained in Example 144. Step 1, using a 2 mol/L aqueous solution of sodium hydroxide (10 mL) and tetrahydrofuran 
(6mL). . . 

^H-NMR (CD3OD. 270 MHz) 8 (ppm): 7.67-7.58 (rri, 2H). 7.33-7.30 (m, 1H), 6.33 (s, 1H), 3.60 (s, 2H), 2.61 (q, J = 7.6 
Hz, 2H). 1.09 (t. J = 7.6 Hz. 3H) 
APCI-MS (m/t); 335 [M-H]- 

(Step 3) / . . - 

[0429] , In a manner similar to that in Example 10, Step 2, Compound 145 (370.mg, 54%) was obtained from 2-(3.4-dl- 
fluorobehzoyl)-6-ethyl-3.5-dihydroxyphenylacetic acid (550 mg. 1.6 mmol) obtained in Example 144. Step 2. using 
1-(3-dimethylaminopropyl)-3-ethylcarbodilmide hydrochloride (380 mg, 2.0> mmol). diethanolamtne (260 mg, 2.5 rhmol) 
and N,N-dimethylformamide (6 mL). 

IH-NMR (CD3OD. 300 MHz) 6 (ppm): 7.68-7.61 (m. 2H), 7.31 (m. 1H), 6.31 (s. 1H). 3.81 (s. 2H), 3.67 (t,'J = 4.9 Hz. 
2H). 3.51 (t. J = 4. 9 Hz, 2H). 3. 42 (t J = 4. 9 Hz, 2H). 3.32 (t. J = 4.9 Hz, 2H). 2.56 (q, J = 6.7 Hz, 2H), 1 ,07 (t, J = 6.7 Hz. 3H) 
APCI-MS (mfe); 424 [M+HT 

Example 145 

Synthesisof2-[2-(3.4-difluorobenzoyl)-6-ethyl-3.5-dihydroxyphenyl]-N-(2-hydroxyethyl)-N-(2-meth 
(Compound 146) 

[0430] In a manner similar to thiat in Example 10. Step 2. Compound 146 (460 mg, 64%) was obtained from 2-(3.4-di- 
fluorobenzoyl)-6-ethyl-3.5-dihydroxyphenylacetic acid (560 mg, 1,7 mmol) obtained in Example 144. Step 2. using 

1- (3-dimethylaminopropyl)-3-ethylcartx)diimide hydrochloride (380 mg, 2.0 mmol), 2-(2-methoxyethylamino)ethanol 
(300 mg. 2.5 mmol) obtained in Reference Example 1 and N.N-dimethylfomnamlde (6 mL). 

^H-NMR (CD3OD, 300 MHz) 5 (ppm): 7.69-7.60 (m, 2H), 7.29-7.26 (m. 1H). 6.31 (s. 1H), 3.81 (s, 2H), 3.66(t; J = 4 . 9 
Hz, 1 H). 3.57 (t J = 4.3 Hz. 1H). 3. 51-3. 17 (m, 9H). 2. 55 (m. 2H). 1 .00 (t. J = 9.7 Hz. 3H) 
APCI-MS (m/i): 438 [M+Hr 

Exampte 146 

Synthesis of 2-{2-ethyl-3.5-dlhydroxy-6-[3-methoxy-4-(2-plperidlnoethoxy)benzoyOpheny^ • 
thyl)-acetamide (Compound 147) . . . . . 

(Stepl) ' 

[0431] In a manner similar to that in Example 101. Step lV 2-{3.5-dtallyfoxy-2-^thyl-6-[3-methoxy-^(2-piperidi- 
no-ethoxy)benzoyqphenyl}-N,N-bis(2-methoxyethyl)acetamlde (175 mg. 97%) was obtained from 2-[3.5-dialIyloxy- 

2- ethyl-6-(4-hydroxy^3-methoxybenzoyl)phenyq-N.N4>is(2-m^ (150 mg, 0.28 mrm)!) obtained in 
Example 124, Step 1, using N-(2-chloroethyi)piperidine hydrochloride (80 mg, 0.44 mmol). potassium cartxmate (120 
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mg. 0.87 mmol) and N.N-dimethylformamjde (3 mL) . 

^H-NMR (CDCI3, 300 MHz) 5 (ppm): 7.52 (d, J = 1.9 Hz. 1H). 7.38 (dd. J = 8.4. 1.9 Hz. 1H). 6.80 (d, J = 8.4 Hz. 1H). 
6.40 (m. 1 H). 6.05 (m. 1 H). 5.65 (m, 1 H). 5.45 (m. 1 H). 5.25 (m, 1 H) 5.07-5.00 (m. 2H), 4.55 (m. 2H), 4.36 (m, 2H). 4. 1 8 
(t, J = 7.2 Hz, 2H). 3.88 (s. 3H). 3.72 (s. 2H). 3.47-3.39 (m; 4H). 3,35 (t. J = 5.5 Hz, 2H), 3.29 (s. 3H). 3.20-3.14 (m. 5H), 
2.82 (t. J = 7.2 Hz. 2H). 2.60 (q. J = 7.3 Hz. 2H). 2,56-2.50 (m, 4H), 1 .64-1 .56 (m. 4H); 1 .25 (m, 2H), 1 .09 (t. J = 7.3 Hz. 3H ) 
APCI-MS (m/z); 653 [M+H]* 

(Step 2). 

[0432] lnamannersimilartothatinExample7,Step 1.. Compound 147 (1.5 g, 47%) was obtained from 2-^3.5-diallyloxy- 
2-ethyk6-[3-methoxy-4-(2-plperidlnoethoxy)-benzoyOphenyl}-N,N-bis(2-m^^ (175 mg, 0.27 mmol) 

obtained in Example 146, Step 1. using ammonium fomnate (70 mg; 1.1 mmol), bis(tripheny|phosphine)palladium (II) 
dichloride (20 mg. 0.029 mmol) and 1.4-dioxane (3 mL). 

^H-NMR (CD3OD, 300 MHz) 6 (ppm) : 7.47 (d. J = 1.9 Hz. 1H). 7.40 (dd, J = 8.6, 1.9 Hz. 1H). 6.94 (d. J = 8.6 Hz. 1H). 
6.31 (m, 1H)i 4.20 (t, J = 5.9 Hz. 2H), 3.92 (s, 3H). 3.70 (s, 2H), 3.47-3.39^(mi 4H). 3.35 (t. J = 5.5 Hz. 2H). 3.29 (s, 3H), 
3.20-3.14 (m, 5H), 2.82 (t. J = 5.5 Hz, 2H), 2.59-2.48 (m, 6H), 1.66-1.58 (m, 4H). 1.48 (m. 2H), 1.07 (t. J = 7.3 Hz. 3H) 
APCI-MS (mfe): 573 [M+H]* . 

Example 147 

Synthesis of 2-(2Tethyl-3.&^ihydroxy-6-{3-methoxy-4-[2-(4Tmoipholinopiperi^ - 
'(2-methoxyethyl)acetamide (Compound 148) / 

(Stepi) 

[0433] In a manner similar to that in Example 101, Step 1, 243,5rdiallyloxy-2-[4K2TChl6roethoxy)-3-meth6xybehzbyl}- 
6-ethylphenyl}-N,N-bis(2-methoxyethyl)acetamide (46 mg, 83%) was ol>tained from 2-[3.5-diallyioxy-2-ethyl-6-(4-hy- 
droxy-3-methoxybenzoyl)phenyQ-N.N-bls(2-meth6xyethyl)racetamide (50 mg, 0.092 mmol) obtained, in Example 124,^ 
Step 1, using 1-bromo-2-chloroethane (O.OI.mL, 0.12 mmol), potassium cartxHiate (40 mg. 0.29 mmol) and N,N-din>eth- 

ylfonnamide (3 mL). 

^H-NMR (CDCI3, 300 MHz) 5 (ppm): 7.54 (d. J = 2.0 Hz. lH). 7.40 (dd, J =8.2, 2.0 Hz, 1H), 6.80 (d, J = 8.2 Hz. 1H), 
6.40 (s, 1H). 6.08 (m. 1H), 5. 68 (m, 1H), 5.45 (nri. 1H), 5.28 (m, 1H), 5. 07-5:00 (m, 2H). 4. 55 (m, 2H). 4.36 (m, 2H), 

4.28 (t, J = 6.3 Hz. 2H). 3. 89 (s, 3H). 3.85 (t, J = 6.3 Hz, 2H). 3.73 (s. 2H), 3. 47^3. 40 (m, 4H), 3.34 (t. J = 5. 6 Hz, 2H), 

3.29 (s. 3H); 3. 18 (t. J = 5. 3 Hz, 2H), 3. 15 (s, 3H), 2.59 (q. J = 7.3 Hz, 2H), 1.09 (t. J= 7.3 Hz, 3H) 
APCUMS (m/z); 604 [M+H]-^ 

(Step2) / 

[0Mt34] 2- {3.5-Diallyloxy-r 2-[4-(2-chloroethoxy)- 3-methoxybenzoyQ- 6-ethylphenyl}-N, N-bis (2-meteK)xyethyl) aceta- 
nrilde (45 mg, 0.075 mmol) obtained in Exampiie 147, Stiep 1 was dissolved in N.N-dimethyiformamide. To the solution 
were successively added potassium carbonate (35 mg. 0.25 mmol), sodium iodide (10 mg. 0.067 mmol) and 4-mor- 
pholinppiperidine (20 mg, 0.12 mmol), followed by stirring at 80*'C for 8 hours. To the reaction mixture was added water, 
and the mixture was extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of 
- sodium chloride, dried over anhydrous sodium sulfate, and then concentrated under reduced pressure. The resulting 
residue was purified by silica gel column chromatography (methandl/chlorofbrm = 1/6) to obtain 2-(3,5-diallyloxy-2-ethyl- 
6-{3-methoxy-4-[2-(4-morpholinopiperidino)ethoxy]benzoyi}phenyl)-N.N-bis(2-methoxye (43 mg. 78%). 

iH-NMR (CDCI3. 270 MHz) 5 (ppm) : 7.52 (d. J = 1.9 Hz. 1H), 7.39 (dd, J = 8.6, 1.9 Hz. 1H). 6.80 (d; J = 8.6 Hz, 1H), 
6.40 (s. 1H), 6.07 (m, 1H), 5.68 (m. 1H). 5.45 (m. 1H). 5.26 (m. 1H). 5.07-5.00 (m. 2H), 4.55 (m, 2H), 4.36 (m.2H), 4.16 
(t. J = 6.3 Hz, 2H), 3.88 (s, 3H). 3.75-3.68 (m, 6H), 3.48-3.40 (m. 4H), 3.31 (t, J = 5.7 Hz. 2H), 3.15 (s, 3H). 3.18 (t. J = 
5.4 Hz. 2H). 3.15 (s, 3H). 3.06-3.02 (m, 2H), 2.84 (t, J = 6.2 Hz. 2H), 2.64-2.53 (m. 6H), 2.25-2.09 (m, 3H). 1.83-1.79 
(m, 4H), 1.58 (m, 2H), 1.09 (t, J = 7.3 Hz. 3H) . . 

APCI-MS (m/z); 738 [M+Hr 

(step 3) . 

[0435] In a manner similar to that in Example 7. Step 1, Compound 148 (29 mg, 81%) was obtained from 2'i3,S^iB^ 
lyloxy-2-ethyl-6-{3-methoxy-4-[2<<4-morpholino-plperidlno)ethoxy]benzoyl}^ 

(40 mg. 0.054 mmol) obtained in Example 147, Step 2, using ammonium formate (15 mg, 0.24 nrunol). bis(triphenyt- 
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phosphine)panadium (II) dichloride (5 mg. 0.0071 mmol) and 1.4-dioxane(2 mL)^ 

iH-NMR (CD3OD. 300 MHz) 5 (ppm): 7.47 (d. J = 1.9 Hz, 1H), 7.41 (dd, J = 8.4. 1.9 Hz. 1H). 6.94 {d. J = 8.4 Hz. 1H). 

6.31 (s. 1H). 4.li9 (t. J = 5.7 Hz. 2H), 3.83 (s. 3H). 3.70-3.67 (m. 6H), 3.47-3.40 (m,.4H), 3.31 (t, J = 5.7 Hz, 2H), 3.15 
(s. 3H), 3.17-3.13 (m, 5H), 3.0i9 (brs. 2H). 2.82 (t, J = 5.7 Hz. 2H). 2.57-2.48 (m, 6H), 2.21-2.14 (m. 3H), 1.90 (m. 2H), 
1.55 (m. 2H). 1.09 (t. J = 7.3 Hz. 3H) 

APCI-MS (m/z); 658 [M=f HJ * ' 
Example 148 

Synthesis of 2-{2-ethyK3.5-dihydroxy-6-[3-methoxy-4-(3-morphonnopropoxy)beriz6^^ . 
thyt)-acetamide (Compound 149) 

(Step1) , . . 

[0436] In a manner similar to that in Example .101 , Step 1 , 2-{3,5-diallyloxy-2-[4-(3-chloropropoxy)-3-methoxybenzoyl]- 
6-ethylphenyl)-N,N-bls(2-methoxyethyl)acetamide (170 mg. 99%) was obtained from 2-[3.5Kiiallyloxy-2-ethyl-6-(4-hy- 
droxy-3-methoxybenzoyl)phenyl]-N.N-bis(2-methoxyethyl)acetam!de (150 mg. 0'28. mmol) obtained in Example 124, 
Step 1. using 1-bromo-3-chloropropane (0.04 mL. 0,41 mmol). potassium carbonate (120 mg, 0.89 mmol) and N. 
N-dimethylformamide (3 mL). 

^H-NMR (CDCI3, 270 MHz) 6 (ppm): 7.53 (d. J = 1.9 Hz, 1H). 7.40 (dd, J = 8.4. 1.9 Hz, 1H), 6.80 (d, J = 8.4 Hz, 1H), 
6.41 (s; 1H), 6.07 (m, 1H), 5.69 (m. 1H). 5.45 (m. 1H), 5.28 (m. 1H). 5.07-5.00 (m, 2H), 4.55 (m. 2H), 4.36 (m, 2H), 4.19 
(t. J = 5.9 Hz. 2H). 3.87 (s. 3H). 3.75 (t. J = 6.2 Hz. 2H). 3.72 (s. 2H). 3.47-3.37 (m. 4H). 3.33 (t, J = 5.6 Hz. 2H). 3.29 
(s. 3H), 3.18 (t. J = 5.4 Hz. 2H). 3.15 (s. 3H). 2.59 (q. J = 7.3 Hz, 2H). 2.29 (m, 2H). 1.09 (t, J = 7.3 Hz. 3H) 
APCI-MS (mte); 618 [M+H]* 

(Step2) . - ; • 

[0437] In a manner similar to that in Example 147, Step 2. 2-{3.5-dialiyloxy-2-ethyi^(3-methoxy-4-(3-morpholino^pro- 
poxy)benzoyI]phenyl}TN.N-bis(2-methoxyethyl)acetamide (170 mg, 99%) was obtained from 2-{3,5-diaIlyioxy- 
2-[4-(3-chloropropoxy)-3-methoxybenzoyl]-6-ethylphenyl}-N;N-bis(2-methoxyethyl)aTO (170 mg, 0.28 mmol) ob^ 

tained in Example 148, Step 1. using morpholine (0.04 mL; 0.46 mmol), potassium carbonate (1^0 mg, 0.89 mmol), 
sodium iodide (50 mg, 0.33 mmol) and N.N-dimethylfomiamide (3 mL). 

1H-NMR (CDCI3, 300 MHz) 5 (ppm): 7.52 (d. J = 1.6 Hz. 1H). 7.39 (dd, J = 7.6, 1.6 Hz, 1H). 6.80 (d, J = 7!6 Hz, 1H), 
6.41 (s, 1H). 6.08 (m, 1H). 5.68 (m, 1H). 5.45 (m. 1H), 5.28 (m. 1 H). 5.07-5.00 (m. 2H). 4.55 (m. 2H); 4.36 (m, 2H). 4.11 
(t, J = 6.6 Hz. 2H). 3.89 (s, 3H), 3.71-3.68 (m, 6H), 3.47-3.40 (m. 4H). 3.34 (t. J = 5.6 Hz, 2H), 3.29 (s,.3H), 3.18 (t. J = 
5.3 Hz. 2H), 3.15 (s, 3H), 2.61 (q, J = 7.3 Hz, 2H), 2 : 50 (t, J = 6.9 Hz. 2H), 2.46-2.43 (m 4H), 2.03 (m, 2H), 1.09 (t, J 
= 7.3Hz, 3H) 

APCI-MS (mfe): 669 [M+H]* 
(Step 3) 

[0438] In a manner similar to that in Example 7. Step 1, Compound 149 (60 mg, 57%) was obtained from 2T{3,5-dial- 
lyloxy-2-ethylT6-[3-methoxy-4K3-morphonnopropoxy)-benzpy Gphenyl)-N. N-bis(2-methoxyethyl)acetamide (1 20 mg. 
0.18 mmol) obtained in Example 148, Step 2. using ammonium formate (50. mg, 0,79 mmol), bis(triphenylphosphine) 
palladium (II) dichloride (5 mg, 0.0071 mmol) and 1 . 4-dloxane (2 mL). 

IH-NMR (CDCI3. 300 MHz) 5 (ppm): 7.49 (d, J = 2.1 Hz. 1H). 7.42 (dd. J = 8.4. 2.1 Hz. 1H). 6.95 (d. J = 8.4 Hz. 1H). 

6.32 (s. 1H). 4.15 (t. J = 5.7 Hz, 2H). 3.85 (s. 3H), 3.79 (m. 4H), 3.72 (s. 2H). 3.49-3.43 (m, 4H), 3.34 (t, J = 5.2 Hz, 2H), 
3.31 (s, 3H). 3.18 -3.15 (m. 5H). 2.92-2.85 (m, 6H). 2.60 (t. J = 7.3 Hz. 2H), 2.13 (m, 2H). 1;09 (t J = 7.3 Hz, 3H) 
APCI-MS (m/z); 589 [M+nr 

Example 149 . 

Synthesis of 2-(2-ethyl-3.5K]ihydroxy-6-{3Hrnethoxy-4-P-(4-methytpiperEajn^ 
(2HTiethoxyethyl)acetamide (Compound 150). 

(Stepi) 

[0439] . In a manner similiar to that in Example 1 01 , Step 1 . 2-{3,5^ialtyipxy-2-ethyl-6-[4-(methoxycartx>nytmeth^ 
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3-methoxybenzoyl]phenyl)-N.N-bls(2-methoxyethyl)acetanriide (170 mg. 99%) was obtained from 2-[3.5-dlaI!yloxy- 
2-ethyl-&-(4-hydrT>xy-3-methoxybenzoyl)phenyl]-N,N-bis(2-methoxyethyl)acet^ (50 mg. 0.092 mmol) obtained in 
Example 124, Step 1, using methyl chloroacetate (0.015 mL. 0.17 mmol), potassium carbonate (50 mg. 0.036 mmol) 
and N.N-dimethytfonmamide (3 mL). 

iH-NMR (CDCI3. 300.MHZ) 5 (ppm): 7.54 (d, J = 1.8 Hz. 1H), 7.38 (dd. J = 8.7. 1.8 Hz. 1H). 6.70 (d. J = 8.2 Hz. 1H). 
6.40 (s, 1H). 6.08 (m. 1H), 5.68 (m, 1H). 5.45 (m, 1H). 5.28 (m. 1H). 5.07^5.00 (m. 2H), 4.73 (s. 2H). 4.55 (m.2H). 4.36 
(m. 2H), 3.90 (s. 3H). 3.77 (s. 3H). 3.73 (s. 2H). 3.47-3.40 (m. 4H). 3. 32 -(t. J = 5. 6 Hz. 2H), 3;29 (s. 3rt), 3.21 (t/ J = 
5.3 Hz. 2H). 3.16 (s. 3H). 2.59 (q. J = 7.3 Hz. 2H). 1.09 (t. J = 7.3 Hz. 3H) 
APCI-MS (m/z); 614 [M+Hr 

.(Step2> ■ ' ' 

[0440] In a manner similar to that in Example 1 0. Step 1 . 2-{3.5-diallyloxy-6-(4-(carboxymethoxy)-3-methoxybehzoyl]- 
2-ethylphenyl}-N.N-bis(2-methoxyethyl)acetamide was obtained from 2-{3.5-diaIlyloxy-2-ethyl-6-[4-(methoxy-carbony1- 
methoxy)-3-methoxyberizoyGphenyl}-N,N-bis{2-metho)^ethyl)acetamide (52 mg, 0.085 mmol) obtained in Example 149. 
Step 1 . using a 2 mot/L aqueous solution of sodium hydroxide (1 mL) and tetrahydrofuran (1 mL). 
[0441] . In a manner similar to that in Example 10. Step 2, 2-(3,5-dia!lyloxy-2-ethyl-6-{3-rhethoxy-4-[2-(4-methyl-piper- 
azin-1-yt)-2HDxoethoxy]benzoyl}phenyl)-N,N-bis(2-methoxyethyl)acetamide (52 mg. 90% in 2 steps> was obtained from 

2- {3.5-diallyloxy-6-[4-(carboxymethoxy)-3-methoxybenz6yl]-2-ethy!phenyl}-N.N-bis(2-methox^^ (450 
mg, 1.0 mmol) obtained above, using 1-hydroxybenzotriazole hydrate (20 mg, 0.13 mmol), 1-(3-dimethylaminopfopyl)- 

3- ethylcarbodllmide hydrochloride t25 mg. 0.13 mmol), N-methylpiperidlne (0:02 mL, 0.1 9 mmol) arid methylene chloride 
(ImL). 

IH-NMR (CDCI3. 300 MHz) 8 (ppm): 7.53 (d, J = 2.1 Hz. 1H). 7.38 (dd. J = 8.4, 2.1 Hz. 1H). 6.82 (d. J = 8.4 Hz. 1H). 
6.40 (s. 1H), 6:05 (m. 1H). 5.68 (m, 1H). 5.45 (m, 2H). 5.28 (m. 1H), 5.07-5.00 (m, 2H). 4.76 (s. 2H). 4.55 (m, 2H), 4.36 
(m. 2H). 3.88 (s, 3H), 3.71 (s. 2H). 3.68-3.52 (m. 4H), 3.47-3.40 (m, 4H). 3.34 (t. J = 5.6 Hz. 2H). 3.29 (s. 3H), 3.23 (t, 
J = 5.3 Hz. 2H). 3.17 (s. 3H). 2.59 (q, J = 7,3 Hz, 2H), 2.40-2.35 (m, 4H), 2.20 (s, 3H), 1.09 (t J = 7.3 Hz, 3H) 
APCI-MS (mfe); 682 [M+H]* 

(Step3) ; 

[0442] In a manner similar to that in Example 7, Sitep 1 . Compound 150 (42 mg. 95%) was obtained from 2-(3.5-dial- 
lyloxy-2-ethyl-6-{3-methoxy-4-[2-(4-methylpipe^azln-^yl)-2-6xpetho^^ 

mide (50 mg, 0.073 mmol) obtained in Example 149, Step 2, using ammonium formate (20 mg, 0.32 rhmol), bis(triphe- 
nylphosphine)palladiurn (II) dic^loride (5 mg, 0.0071 mmol) and 1. 4-dioxane (2 mL). 

^H-NMR (CDaOb 300 MHz) 5 (ppm): 7.49 (d. J = 1.8 Hz. 1H). 7.39 (dd. J = 8.7. 1.8 Hz. 1H). 6.90 (d. J = 8.7 Hz. 1H), 
6.32 (s. 1H). 4.88 (s, 2H), 3.85 (s. 3H). 3.71-3.68 (m. 6H). 3.47-3.40 (m, 4H), 3.34 (t, J = 5.6 Hz. 2H). 3.29 (s. 3H). 3.23 
(t. J = 5.3 Hz, 2H), 3.17 (s, 3H), 2.81-2.74 (m. 4H). 2.52-2.49 (m. 5H). 1 .09 (t. J = 7.3 Hz, 3 H) 
APCI-MS (mte); 602 p^+H]* 

Example 150 

Synthesis of 2-[2-ethyl-3.5-dihydroxy-6-(3-thienylcart)onyl)phenyl]-N-(2-hydroxyethyl)-N-(2-methoxyem^^ 
(Compound 151) 

[0443] In a manner similar to that in Example 10, Step 1 . Compound 1 51 (0.60 mg. 46%) was obtained from 2-ethy^ 

3.5-dihydroxy-6-(3-thienylcart>onyl)phenylacetic acid (1.0 g. 3.3 mmol) obtained in Example 73. Step 3. using 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.5 g, 7.8 mmol), 2-(2-methoxyethylamino)ethanol (1:6 g. 13 
mmol) obtained in Reference Example 1 and N.N-dimethylformamide (7.0 mL). 

iH-NMR (CD3OD. 270 MHz) 5 (ppm): 7.92 (m. 1H); 7.45 (dd. J = 1.1. 5.0 Hz. 1H), 7.35 (m, 1H). 6.31 (s, 1H). 3.73. and. 
3.71 (s. total 2H). 3.63-3.2Q (m, 1 1 H). 2.56-2.47 (m, 2H), 1 .06 (t, J = 7.4 Hz, 3H) 
APCI-MS (mte); 408 (M+lfl* 

Elemental Analysis: (C2oH25NOeS) 

Found (%): C: 59.15. H: 6.24, N: 3.35 

Calcd.(%): C: 58.95. H: 6.18, N: 3.44 
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Example 151 

Synthesis of 2-t2-ethy^6-(3-fu^ylca^bqnyl)-3.5-dihydroxyphenyl^N.^^bfe^^ (Compound 152) 

(Step1). 

[0444] In a manner similar to that in Example 5. Step 4, methyl 3.5-diallyloxy-2-ethyl-6-(3-furylcartx>nyl)phenylacetate 
(1.6 g, 80%) was obtained from methyl 3,5-diallyloxy-2-ethylphenylacetate (1.5 g, 5.0 mmol) obtained in Example 5. 
Step 3. using 3-furancarboxylic acid (1.1 g, 10 mmol), trifiuoroacetic anhydride (1.5 mL. 11 mmol) and triflubroacetic 
add (10 mL>. 

iH-NMR(CDCl3 300 MHz)5(ppm): 7.72 (m, 1H). 7.39 (m. 1H). 6.79 (m. 1H). 6.43 (s, 1H). 6.07 (m. 1H). 5.82(m. 1H), 
5.45 (m. 1H), 5.30 (m. 1H), 5.19-5.10 (m. 2H), 4.56 (m. 2H). 4.43 (m. 2H). 3.65 (s, 2H), 3.53 (s, 3H). 2.63 (q. J = 7.5 Hz. 
2H).1.08(t. J = 7.5Hz.3H) 

APCI-MS (m/z); 385 [M+HJ*. 1 
(Step ,2) . 

[0445] In a manner similar to that in Example 7. Step 1 , methyl 2-ethyl-6^(3-furylcarbonyl)-3,5-dihydroxyphenylacetate 
(1 . 1 g, 91%) was obtained from methyl 3,5-diallyIoxy-2-ethyl-6^(3-furylcaritK)nyl)phenylacetate (1 .6 g. 4.1 mmol) obtained 
in Example ,151^ Step 1. using ammonium fomiate (1.3 g, 20 mmol), bis(triphenylphosphine)palladium (II) dichloride 
(0.15g, 0.21 mmol) and 1.4-dioxane (25 mL).' ^ 

(CDsOD, 300 MHz) 5 (ppm): 7.80 (m, 1H). 7.58 (m, 1H), 6.74 (m; 1H). 6.34 (s, 1H), 3.57 (s. 2H). 3.51 (s. 3H). 
2.55 (q. J = 7.5 Hz. 2H). 1.05 (t, J = 7.5 Hz, 3H) 
APCI-MS (rn/z); 303 [M-H]- 

(Step 3) , ' . . 

[0446] In a manner similar to that in Example 10. Step 1. 2-ethyl-6-(3-furylcarbonyl)-3.5Klihydrbxyphenylacetic add 
(1.0 g. 86%) was obtained from methyl 2-ethyl-6-(3-furylcarbonyl)-3.5-dihydroxyphenylacetate (1.0 g. 3.3 mmol). using 
a 2 mol/L aqueous solution of sodium hydroxide (10 mL) and tetrahydrofiiran (20 mL). 

iH-NMR (DMSO-dg. 300 MHz) 6 (ppm) : 12.1 (brs. 1 H). 9.49 (s, 1 H). 9:27 (s. 1H). 7.87 (m, 1H). 7.69 (m. 1H). 6.69 (mi 
1H).6.37(s. lH)*3.37(s.2H). 2.55(q.J = 7.5.Hz,2H). 1.05(t.J = 7.5H2,3H) ^ 
Af>CI-MS (m/!z); 28iS! [M-H]- 

(Step4) . • . 

[0447] In a manner.similar to that in Example 10, Step 2, Compound 152 (26.mg, 15%) was obtained from 2-ethyl- 
6>(3>furylcart>onyt)-3.5-dihydroxyphenylacetic add (130 mg, 0.45 mmol) obtained in Example 151, Step 3, using 1-hy- 
droxybenzotriazole hydrate (140 mg, 0.91 mmol). 1-ethyl-3-(3-dimethylaminopropyt)cart)odiimide hydrochloride .(170 
mg. 0.90 mmol). diethanblamine (240 mg. 2.3 mmol) and N.N-dimethylformamide (4 mL). 

iH-NMR (CD3OD. 300 MHz) 5 (ppm): 7.82 (m. 1H). 7^51 (m. 1H). 6.75 (m. 1H). 6.32 (s. 1H), 3.73 (s. 2H). 3^66 (t J = 
5,8. Hz. 2H). 3.52-3.48 (m. 4H). 3.37 (t. J = 5.7 Hz. 2H). 2.52 (q. J = 7.5Hz, 2H), 1.08 (t, J = 7.3 Hz. 3H) 
APCI-MS (mfe); 378 [M+H]* 

Example 152 . 

Synthesis of 2-[2-ethyl-6-(3-furylcarbonyl)-3.5-dihydroxyphenyl]-tsK2-hydroxye^^^ 

(Compound 153)- , - - • 

[0448] In a manner similar to that in Example 10. Step 2, Compound 153 (34 mg, 19%) was obtained from 2-ethyl- 
6-(3-furylcarbonyl)-3,5-dihydroxyphenylacet!c add (130 mg. 0.45 mmol) obtained in Example 151. Step 3. using 1-hy- 
droxybenzotriazole hydrate (140 mg. 0.91 mmol), 1-ethy»-3-(3-dimethylaminopropyl)carl)odiimide hydrochloride (170 
mg. 0.90 mmol), 2-(2-methoxyethylaniino)ethanol (270 mg. 2.3 mmoO obtained in Reference Example 1 and N,N-dimeth- 

ylfomiamide (4 mL). 

1H-NMR (CD3OD. 300 MHz) 6 (ppm): 7.82 (m. 1H). 7.51 (m, 1H), 6.75 (m. 1H). 6.32 (s. IN). 3.75 (s, 2H). 3.64 (t. J = 
5.7 Hz, 1H), 3.56 (t, J = 4.8 Hz, 1H), 3.50-3.40 (m, 4H), 3.40-3.24 (m. 5H), 2.50 (m..2H), 1.05 (t. J = 7.3 Hz. 3H) 
APCI-MS (m/z); 392 [M^HT 
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Example 1 53 

Synthesis of 4^2-[2-ethyl-3.5-dihydroxy-6-{3-thienylcarbonyl)phenyQacetyl}-1-(2-cyanophen (Com- 
pound 154) 

[0449] ' In a manner similar to that In Example 10. Step 1, Compound 154 (67 mg. 42%) was obtained from 2-ethyl- 
3.5-dlhydroxy-6-(3-thlenylcarbonyl)pheny!acetic acid (0.10 g. 0.33 mhnol) obtained in Example 73. Step 3. using 1 -ethyl- 
3-^(3-d!methylamlnopropyl)carbodiimide (0.12g. 0:76 mol). 1-(2-K:yanophenyl)piperazln-2-one hydrochloride (0.17 g, 1.5 
mmol) obtained by a method similar to the method described In Tetrahedron Lett. 1998. Vol. 39. p. 7459-7462 arid N. 
N^ilmethylfonmamide (1.0 mL). , " 

Melting Point: 239-24rC 

iH-NMR (CD3OD. 270 MHz) 5 (ppm): 7.92-7.40 (m, 7H), 6.35 (s, 1H), 4.34 (s, 1H). 4.11 (s. 1H), 3:91-3.63 (m. 6H), 2.61 
(q. J = 7.3 Hz. 2H). 1.10 (t, J = 7.3 Hz. 3H) 

ESI-MS (m/z); 490 [M+HT . ' 

Elemental Analysis: (C26H23N3O5S • O.3H2O) 
- ' . Found (%): C: 63.02. H: 4.73. N: 8.38 

Calcd:(%): C: 63.09. H:4.81, N: 8.49 ' 

fecample 154 \ 

Synthesis of 2-[2-ethyl-3;5-dihydroxy-6-(3-thlenylcarbonyt)phenyq-1-[4-(^^^^ (Com- 
pound 155) 

[0450] In a manner similar to that in Example 10, Step 1, Compound 155 (44 mg. 30%) was obtained from 2-ethyl- 
3.5-dihydrpxy-6-(3-thienylcarbonyl)phenylaceticacld (0.11 g, 0,36 mmol) obtained in Example 73. Step 3, using 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.16 g. 0.76 mol), 4-piperidinemethanol (0.17 g, 1 .4 mmol), l-hy- 
drpxybenzotriazole hydrate (0. 14 g, 0.89 mmol) and N.N-dimethylfomnamlde (1 .0 mL). 
Melting Point 142-145X 

1H-NMR (CD3OD. 270 MHz) 5 (ppm): 7.90 (dd. J = 1:3. 3.0 Hz. tH). 7.46 (dd. J = 1.3. 5.1 HZ. 1H), 7.37 (dd, J = 3.0. 
5.1 Hz. 1H). 6.32 (s. iH). 4.29 (m. lH), 3.91 (m. 1H). 3;68 (d. J = 16:6 Hz. 1H). 3.58 (d. J = 16.6 Hz, 2H), 3.33 (s, 2H). 
2.98-2.88 (m. 1H). 2.62-2.38 (m, 3H). 1.77-1.55 (m. 3H), 1.07 (t. J = 7.3 Hz. 3H). 1.01 (m. 1H). 0.76 (m, 1H 
APCI-MS (m/z); 404 [M+HJ* 

Elemental Analysis: (C21H25NO5S • O.2H2O) 
Found (%): C: 62.03. H: 6.39, N: 3.44 
Calcd.(%): C:61.96, H: 6.29, N: 3.44 

Example 155 • . - ■ 

Syrithesis of 2-[2-ethyl-6-(3-furylcartonyl)-3,5-dihyd^6xyphenyQ-N.^^bis(2-m^ (Compound 156) 

(Stepl) 

[0451] In a manner similar to that in Exarhple 10. Step 2. Compound 156 (93 mg. 40%) was obtained from 2-ethyl- 
6-(3-furylcarbohyt)-3.5-dihydroxyphenylacetic add (170 mg, 0.58 mmol) obtained in Example 151, Step 3. using 1-hy-. 
droxybenzotriazole hydrate (130 mg. 0.85 mmol). 1-ethyl-3-(3-dimethylamlnoprbpyl)carbodnmide hydrochloride (165 
mg. 0.86 mmol). bls(2-methoxyethyl)amine (1 70 mg. 1 .4 mmol) and N.N-dimethylfomiamide (5 mL). 
^H-NMR (CD3OD. 300 MHz) 8 (ppm): 7.79 (dd, J = 1.4. 0.81 Hz, 1H). 7.49 (dd. J = 2^2. 1.4 Hz. 1H). 6.75 (dd. J = 2.2. 
0.81 Hz. 1 H). 6.28 (s. 1 H). 3.71 (s. 2H). 3.53-3.42 (m. 4H). 3.37 (m, 2H), 3.30 (s. 3H). 3. 36-3. 30 (m. 2H). 3. 19 (s. 3H), 
2.46 (q. J = 7.5Hz. 2H). 1.02 (t, J = 7.5 Hz. 3H) 
APCI-MS (mfe); 406 [M+HT 
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Example 156 

Synthesis of 2-[2-(1 .3-ben2Cxiioxol-5-yl)-6-ethyl-3,5-dihydroxyphenyll-N.ISI-bis{2-hydroxyethy^ (Compound 
157) 

(Step1) 

[0452] In a manner similar to that in Example 5, Step 4, methyl 3.5-dijallyloxy-2-(1 ,3-benzodioxol-5-yl)-6-ethyl-pheny- 
lacetate, (0.85 g. 91%) was obtained from methyl 3,5-diallyloxy-2-ethylphenylacetate (0.61 g, 2.1 mmpi) obtained In 
Example 5, Step 3, using piperonyllc acid (0.70 g. 4.2 mmol)^ trifluoroacetic anhydride (0.60 mL, 4.3 mmol) and trifluor-r 
oacetic add (10 mL). 

iH-NMR (CDCI3. 300 MHz) S (ppm): 7.38-7.33 (m. 2H). i5.77 (d, J = QA Hz. 1H). 6;43 (s. 1H). 6.07 (m. 1H), 6.01 (s, 2H). 
5.60 (m. 1 H). 5,47 (m. 1 H). 5.30 (m. 1 H). 5.09-5.03 (m. 2H). 4.57 (m, 2H), 4.38 (m, 2H). 3.62 (s. 2H). 3.48 (s. 3H). 2.64 
(q. J = 7.5 Hz. 2H). 1.09 (t, J = 7.5 Hz. 3H) 
APCI-MS (m/z); 439 [M+H]-^ 

XStep2) . .\ . r : 

[0453] In a manner similar to that in Example 7, Step 1 . methyl 2- (1 .3-ben2odioxol-5-yl)-6-ethyl-3,5-dihydroxypheny- 
lacetate (0.68 g. 98%) was pbtained from niethyl 3.5-diallyioxy-2-(1i3-benozdioxol-5-yl)-6-ethylphenylacetate (0.85 g, 
1 .9 mmol) obtained in Example 1 56. Step 1 . using ammonium fonmate (0.6 g, 9.5 mmol). bis(triphenylph6sphine)palladium 
(II) dichloride (0.06 g. 0.086 mmol) and 1.4-dioxane (15 mL). 

1H-NMR(GD0D3. 300 MHz) 5 (ppm) : 7.33 (dd. J = 8.3, 1.5 Hz. 1H), 7.25 (d, J = 1.5 Hz. 1H), 6.82 (d. J = 8.3 Hz. 1H). 
6.33 (s. 1 H). 6.02 (s. 2H). 3.53 (s, 2H), 3.46 (s. 3H), 2.57 (q. J = 7.5 Hz, 2H). 1 .08 (t, J = 7.5 Hz. 3H) 
APCI-MS (m/z); 357 [M-Hf ' 

(Step3) .\ ; • '. : ••• ' . 

[0454] In a manner similar to that in Example 10. Step 1 . 2-(1 .3-benzodioxo^5^yl)-6-ethyl-3;5-dihydroxyphenylacetic 
add (0.49 ig. 73%) was obtained from methyl 2-(1.3-benzo»dioxol-5-yl)-6-ethyl-3,5-dihydro)^henylacetate (0.68 g. 1.9 
mmol) obtained in Example 156, Step 2, using a 2 molA. aqueous solution of isodium hydroxide (10 mL) and tetrahydrofuran 
(lOmL). ' : r . 

iH-NMR (CD3OD. 300 MHz) 5 (pprri): 7:38 (dd, J = 8.3. 1.5 Hz, 1H); 7-27 (d. J = 1.5 Hi, 1H). 6.81 (d. J = 8.3 Hz, 1H), 
6.33 (s. 1H). 6.02 (s. 2H). 3:50 (s, 2H), 2.57 (q, J = 7.5 Hz, 2H). 1.08 (t, J = 7.5 Hz, 3H) 
APCI-MS (m/z); 343 py4-H]- 

(Step4) 

[0455] In a mannei- similar to that in Example iO. Step 2. Compound 157 (30 mg. 20%) was obtained from 2-(1 .3-ben- 
zodioxol-5-yl)-6-:ethyl-3.5-dihydroxyphenylacetic acid (120 mg! 0.35 mmol) obtained in Example 156, Step 3, using 
1-hydroxybenzotriazole hydrate (80 mg; 0.52 mmol). 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (100 
mg, 0.52 mmol). diethanolamine (200 mg. 1 .9 nfimol) and N.N-dimethytformamide (4 mL). 

1H-NMR (CD3OD. 300 MHz) 6 (ppm): 7.38 (dd. J = 8.1. 1.8 Hz. 1H). 7.27 (d. J = 1.8 Hz. 1H), 6.80 (d, J = 8.1 Hz. 1H), 
6.31 (s. 1H). 6.02 (s. 2H), 3:69 (s, 2H). 3.61 (t. J = 5.8 Hz. 2H), 3.52-3.48 (m, 4H), 3.37-3.28 (m, 2H). Z52 (q, J = 7.3 
Hz, 2H), 1.06 (t, J = 7 . 3 Hz, 3H) 
APCI-MS (mfe); 432 IM+HT 

Example 157 . 

Synthesis of 2-(2-(1 .3-benzodioxoi-5-yl)-6-ethyi*3.5KlihydrQ)^henyQ^ 
mide (Compound 158). . . 

(Step 1) . 

[0456] In a manner similar to that in Example 1 0. Step 2. Compound 1 58 (64 mg, 41 %) was obtained from 2-(1 ,3-ber>- 
.zodioxol-5-yl)-6-ethyl-3.5-dihydroxyphenylacetic add (120 mg. 0.35 mmol) obtained iri Example 156, Step 3. using 
1-hydroxyt)enzotriazole hydrate (80 mg. 0.52 mmol), 1-ethyi-3-(3-dimethylaminopropyt)carbodiimide hydrochloride (100 
mg, 0.52 mmol), 2-(2-methoxyethylamino)ethanol (200 mg, 1 .7 mmol) obtained in Reference Example 1 and N,N-dimettv 
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y^ormamide (4 mL). 

^H-NMR (CbgOD, 300 MHz) 5 (ppm): 7.39 (m, 1H). 7.28 (m. 1H). 6.80 (m; 1H), 6^30 (s. 1H). 6.03 (s» 2H). 3.69 (d. J = 
4.7 Hz. 2H). 3.60 (t. J = 5.9 Hz, 1H). 3.50 (m. 1H). 3.45-3.40 (m. 4H). 3.38-3.28 (m. 2.5H). 3.18-3.13 (m, 2.5H). 2.54 (m. 
2H). 1,06(t, J = 7.3Hz.3H) 
5 APCI-MS (mte): 446 [M+Hr 

: Reference Example 1 . 

* Synthesis of 2-(2-methoxyethylamino)ethanol 

10 • . . • . * ' ' . . • \ . ■ • . ' . 

[0457] 2-Methoxyethylamine (87 mL. 1 .0 mol) vyas dissolved iii wafer (25 mL), arid 2-ch!oroethanol (34 mil. 0.50 mol) 
was added dropwise thereto over 20 minutes. The mixture was stirred at room temperature for 3 hours, followed by 
further stirring at 90^*0 for 1 hour. After the reaction mixture was cooled to room temperature*; a 48% aiqueous solution \ 
of sodium hydroxide was added dropwise thereto over_15 minutes. The reaction mixture was concentrated, and the 

15 resulting residue was distilled to obtain 2-(2-methoxyetiiylamino)ethanol (12 g, 20% 
Boiling Point 90-1 OO'^C (2.0 mmHg) 

iH-NMR (CDCI3. 270 MHz) 6 (ppm): 3.64 (t, J = 5.2 Hz, 2H), 3.50 (t, J = 5.2 Hz; 2H), 3.37 (s, 3H), 2.83-2.78 (m. 4H) 

Reference Example 2 . 

Synthesis of 3-(2-methoxyethytamlno)pr6panol 

[0458] In a manner similarto that in Reference Example 2. 3-(2-rnethoxyethylamino)propartol (4.5 g, 43%) was.obtained 
from 2-methoxyethy!amine (21 mL, 0.24 mol). using 3-chloropropanol (6.6 mL, 0.079 mol) and water (3.0 mL) . Boiling 
25 Point: 89-9rC (1 .0 mmHg) 

IH-NMR (CDCI3. 270 MHz) 5 (ppm): 3.80 (t. J = 5.5 Hz, 2H). 3.47 (t, J = 5.1 Hz, 2H>, 3.35 (s, 3H), 2.88 (t J = 5.5 Hz. 
2H), 2.78 (t. J = 5:1 Hz, 2H), 1.70 (m, 2H) 

Reference Example 3 - 
Synthesis of 2-(3-methoxypropylamino)ethanor 

[0459] In a manner similarto that in Reference Exarnple 2, 2-(3-methoxypropylamino)ethanol (2.0 g, 33%) was obtained 
from 3-methoxypre)pyiamine (15 mL, 0.15 mol), using 3-chloroethandi (3.0 mL, 0.045 mol) and water (3.0 mL).- . 
35 Boiling Point: 85-9iBX (1.0 mmHg) 

iH-NMR (CDCI3. 300 MHz) 5 (ppm): 3.64 (t. J = 5.2 Hz, 2H), 3.46 (t. J = 6.2 Hz. 2H), 3.34 (s, 3H), 2.79-2.69 (m, 4H), 
1.76 (m.2H) . 

Reference Example 4 

Synthesis of 2-(2-morpholinoethylamino)ethanol 

[0460] A mixture of 2-morpholinoethylchIoride hydrochloride (23 g, 0.12 mol) and 2-aminoethanol (22 hiL.. 0.36 mof) 
' was sti;rred at 140*^0 for 5 hours^ After the reaction mixture was cooled to room temperature, water (0.10 L) was added 
: . 45 thereto. The resulting aqueous solution was saturated with sodium chtoride arKi extracted with chlorofonn (100 mL x 6). 
The organic layer was dried over anhydrous sodium sulfate and then concentrated under reduced pressure. The resulting 
residue was distilled to ol>tain 2-(2-morpholinoethylamino) ethanol (3.4 g. 16%). 
Boiling Point 160X (10 mmHg) 

^H-NMR (CDCI3, 270 MHz) 5 (ppm): 3.73-3.62 (m, 6H), 2.81-2.72 (m. 4H), 2.51-2.44 (m, 6H) - 

90 . , • . ■ . " 

Reference Example 5 . 

Synthesis of N-(2-methoxyethyl)-2-morpholinoethyiamine 

55 . [0461] In a manner similar to that in Reference Example 4, f4-(2-methoxyethyl)-2-morpholinoettiylamine (7.6 g. 40%) 
was obtained from 2-morpholinoethylchloride hydrochloride (1 9 g. 0. 1 0 mol) and 2-methoxyethytamine (26 mL, Q.30 mol). 
Boiling Point 78-82'C (1.0 mmHg) 

iH-NMR (CDCIg. 270 MHz) 5 (ppm) : 3.71 (t, J = 4.5 Hz, 4H), 3.50 (t. J = 5.2 Hz. 2H), 3.36 (s. 3H). 2.82-2.71 (m. 4H), 



109 



EP1 642 880 A1 



2.52-2.43 (m. 6H) 
Reference Example 6 

Synthesis of N,N-diethyl-NX2-hydroxyethyI)ethylenedlamlne .. . 

[0462] A mixture of 2-(diethylamino)ethyIchloride hydrochloride (18 g. 0.11 mol) and 2-aminoethanol (19 mL. 0.32 
mol) was stirred at 120**C for 5 hours. After the reaction mixture was cooled to room temperature, a 1.0 mol/L aqueous 
solution of sodium hydroxide (40 mL) was added thereto, and the mixture was extracted with chloroform (10Q riiL x 6). . 
The organic layer was dried over anhydrous sodium sulfate and then concentrated under reduced pressure. The resulting 
residue was distiUed to obtain N,N-diethyl-NX2-hydroxYethyl)ethyienediamine ( 
Boiling Point: 140-152X (10 mmHg). 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 3.63 (m. 2H). Z80-2.50 (m. 10H), 1.02 (t. J = 7.2 Hz.' 6H) 

Reference Example 7 ^ . 

; Synthesis of N,N<liethym*-(2Tmethoxyethyl) ethylenediam^^ 

[0463] In a manner similar to that in Reference Example 6, N.N-diethyl-N -(2-methoxyethyl)ethylenediamine (7.1 g. 
38%) was obtained from 2-(diethylamino)ethylchIoride hydrochloride (18 g, 0.10 mol) and 2-methoxyethylamine (26 mL, 
0.30 mol). 

Boiling Point: 45-50*C (26 mmHg) 

1H-NMR (CDCI3, 270 MHz) 6 (ppm) :3.50 (t. J = 5,2 Hz. 2H). 3.36 (s. 3H). 2:82-2.48 (m. 10H). 1.01 (t, J = 7.2 Hz, 6H) 
Referisnce Example 8 

Synthesis of N-(2-methoxyethyl)-N\N'-dimethylethylenediamlne 

[0464] In a manner similar to that in Reference Example 6, N-(2-methoxyethyl)-N*,N*-dimethyIethylenediamine (4.7 g. 
32%) was obtained from 2-(dimethylamino)ethylchloride hydrochloride (14 g, 0.10 mol) and 2-methoxyethylamine (26 
mL. 0.30 mol). 

Boiling Point: 71-74X (13 mmHg) 

IH-NMR (CDCI3. 270 MHz) 6 (ppm): 3:50 (t, J =/5.i Hz, 2H). 3.36 (s. 3H), 2.80 (t. J = 5.1 Hz, 2H). 2.71 (t. J = 6.2 Hz. 
2H), 2.42 (t, J = 6.2 Hz. 2H). 2.22 (s. 6H) 

Reference Example 9 

Synthesis of N-(2-methoxyethyt)-N\N-dimethylpropane-1,3-dlamine 

[0465] In a manner similar to that in Reference Example 6, N-(2-methoxyethyl)-N-.N'-dimethylpropane-1.3-diamine 
(4. 1 g. 24%) was obtained from 3-(dimethylamlno)propylchloride hydrochloride (1 7 g, 0.1 0 mol) and 2-methoxyethylamine 

(28 mL. 0.32 mol). 

Boiling Point: 40X (1.0 mmHg) . 

IH-NMR (CDCI3. 270 MHz) 6 (ppm): 3.49 (t, J = 5.2 Hz. 2H), 2.78 (t, J = 5.2 Hz, 2H), 2.65 (t. J = 7;2 Hi 2H), 2.31 (t. J 
= 7.2 Hz. 2H). 2.21 (8. 6H), 1.67.(m, 2H) 

Reference Example 10 _ . . 

Synthesis of hH3-methoxypropyl)-N\N*-dimethylethylenedlanrirne . . .. . - . 

[0466] In a manner similar to that in Reference Example 4, fH3-methoxypropyl)-N\N'-dimethylethylehediamlne (10 
g. 42%) was obtained from 2-(dimethylamino)ethylchloride hydrochloride (9.4 g. 0.065 mol) and 3-methoxyprbpylamine 
(20 mU 0.20 niol) . . . ' 

Boiling Point 80X (20 mmHg) 

iH-NMR (CDCI3. 270 MHz) 5 (ppm): 3.44 (t. J = 6.2 Hz. 2H). 3.34 (s, 3H). 2.72-2;66 (rn. 4H). 2.41 (t. J = 7:2 Hz, 2H), 
2.21 (s,6H), 1:77 (m,2H) 
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Reference Example 1 1 

Synthesis of 2-(furfurylamino)ethanol 

s (Stepi) ' . 

.[0467] 2-Aminoethanol (4.0 mL. 66.mmol) was dissolved in N,N-dinnethylformamide (50 mL). After the solution was 
cooled to -10*'C/2-nitrobenzenesulfonyl chloride (12 g. 52 mmol) and pyridine (4.7 mL, 58 mmol) were added dropwise 
thereto, followed by stirring for 50 minutes, while the temperature was raised to room temperature. To the reaction 
10 mixture was added water (0.20 L). and the mixture was extracted with ethyl acetate (0.10 L x 6). The organic layer was 
dried over anhydrous sodium sulfate and then concentrated under reduced pressure to obtain N-(2-hydroxyethyl)-2-ni- 
trobenzenesulfonamide (10 g, 62%); 

iH-NMR (CDCI3. 270 MHz) 6 (ppm): 8.12 (m, 1H). 7.84 (m. 1H). 7'.78-7.72 (m, 2H). 6.04 (t^ J = 5.3 Hz. 1H). 3.72 (t, J 
= 5.2 Hz. 2H), 3.24 (m. 2H) 

• t5 , : - " ' ' ■ • • ' ' . • • ' • . * ■ 

/ (Step2) ... 

[0468] N-(2-Hydroxyethyl>-2>nitrobenzenesulfonamlde (15 g, 60 mmol) obtained in Reference Example 11, Step 1 
was dissolved in dichloromethane (50 mL). After the solution was cooled to -lO'C, 2.3-dihydro-4H-pyran (22 mL, 0.24 
20 mol) and p-toluenesulfonic acid monohydrate (0.42 g. 2.4 mmol) were gradually added thereto, followed by stirring for 
10 minutes. To the reaction mixture was added sodium hydrogencariDonate (1 .7 g, 20 mmol). and the mixture was fiitered. 
The obtained filtrate was concentrated under reduced pressure, and the resulting residue was purified by silica gel 
column chromatography (ethyl acetate/hexane = l/i-1/2) to obtairy 2-nitro-N-[2-(tetrahydropyran-2-yloxy)ethyl]benze- 
nesulfonamide (20 g. 100%). 

25 IH-NMR (CDCI3, 270 MHz) 5 (ppm): 8.14 (m. 1H), 7.87 (m. 1H). 7.75-7.71 (m, 2H), 6.04 (t, J = 5.3 Hz. 1H). 4.46 (brs, 
1H). 3.82-3.28 (m,6H). 1.78-1.49 (nrt.6H) . 

(Step 3) • . - ■ ' ■ . 

30 [0469] 2-Nitro-N-[2-(tetrahydropyFan-2-yloxy)ethyf}benzenesuIfonamide (7.8 g, 24 mmol) obtained in Reference Ex- 
ample 11, Step 2 was dissolved in toluene (0.26 L). To the solution were added triphenylphosphine (13 g. 48 mmol), 
furfiiryl alcohol (3.0 mL, 35 mmol) arid a 40% solution of diethyl azadicart}oxylate in toluene (21 g, 48 mmol), followed 
by stim'ng at room temperature for 1 hour. The reaction mixture was concentrated under reduced pressure, and the 
resulting residue was purified by silica gel column chromatography (ethyl acetate/hexane = 1/10-2/1) to obtain a quan- 

35 titative yield of N-furfuryl-2-nitro-N-[2-(tetrahydropyran-2-yloxy)ethyl]benzenesulfonamide. 

1 H-NMR (GDCI3. 270 MHz) 6 (ppm): 7.97 (m. 1 H). 7.66-7.60 (m. 3H). 6.45 (br.s. 1 H), 6.27^.22 (m, 2H), 4.66 (s. 2H), 
4.54 (br.s, 1 H); 3.86-3,79 (m, 2H), 3.58-3.45 (m, 4H), 1.87-1.51 (m. 6H) 

(Step 4) 

40 . . 

* . [0470] N-Furfuryl-2-hitro-N-[2-(tetrahydropyran-2-yloxy)-ethyl]t)enzenesulfonamide (10 g. 24 rrimol) obtained in Ref- 
erence Example 11, Step 3 was dissolved in acetonitrile (0.10 L). To the solution were added cesium cart>onate (24 g, 
74 mmol) and thiophenol (3.0 mL, 29 mmol), followed l^y stirring for 2 hours, while the temperature was raised from - 
room temperature to 80'C. To the reaction mixture was added water, and the mixture was extracted with ethyl acetate. 
45 The organic layerwas dried over anhydrous sodium sulfate and then concentrated under reduced pressure. The 

residue was purified by silica gel column chromatography (ethyl acetate-methanol/eithyl acetate = 15/85) lb obtain 
lsl-[2-(.tetrahydropyran-2-yloxy)ethyl]furfurylamine (3.6 g, 65%). 

IH-NMR (COaa. 270 MHz) 6 (ppm): 7.35(dd, J =0.8, 1.8 Hz, 1H). 6. 30 (dd, J = 1.8. 3.3 Hz, 6.18 (d, J = 0.8, 3.3 
' Hz. 1H), 4.58 (brs. 1H), 3.90-3.82 (m. 2H). 3.87 (s, 2H), 3.57-3.46 (m, 2H), 2.85-2;80 (m. 2H), 1.87-1.51 (m. 6H) 

.50 • ■ . - . • . 

(Step5) 

[0471] To N-[2-(tetrahydropyran-2-yloxy)ethyf]furfurylamine (0.56 g. 2.5 mmol) obtained in Reference Example 11, 
Step 4 was added a 10% solution of hydrogen chloride in .methanol (5.0 mL), followed by stirring at room temperature 
55 for 30 minutes.' To the reactk>n mbcture was ackled potassium cartx>nate (1.1 g. 7.8 mnnoQ, and the mixture was. con- 
centrated under reduced pr^sure. To the resulting.residue was added a saturated aqueous solution of sodium chlcMlde, 
and the mixture was extracted with ethyl acetate, The organic layer was dried over anhydrous sodium sulfate and then 
concentrated under reduced pressure. The resulting residue was purified by HP-20 column chromatography (Mitsubishi 
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Chemical Corporation; water-acetonitrileAvater = 40/60) to obtain 2-(furfurylamino)ethano! (61 mg, 18%). 

^H-NMR (CD3OD 270 MHz) 6 (ppm): 7.43 (dd, J = 0.8. 2.0 Hz, 1H). 6.34 (dd, J = 2.0. 3.2 Hz. 1H). 6.27 (dd. J = 0.8. 3.2 

Hz. 1H), 3.78 (s. 2H). 3.64 (t. J = 5.6 Hz, 2H). 2.71 (t, J = 5.6 Hz. 2H) 

5 Reference Example 12 

Synthesis of 4-(methylsulfonyl)piperidihe . . 

. (Stepi) ; 

: [0472] tert-Butyl 4-hydroxypipericline-1-carboxyrate (2.5 g, 12 mmibi) and triethylamine (2.1 mL. 15 mmol) were dis-' 
solved in dichloromethane (30 mL). To the solution was added a solution of methanesulfonyl chloride (1 .2 mL. 1 5 mmol) 
In dichloromethane (10 mL). followed by stining for 4 hours, while the temperature was raised to room temperature. To 
the reaction mixture was added water (50 mL), and the mbcture was stirred for 30 minutes, followed by liquid separation. 

IS The organic layer was washed successively with 0.50 mol/L hydrochloric acid (40 mL x 2) and a saturated aqueous 
solution of sodium hydrogencarbonate (10 mL). dried over anhydrous sodium sulfate, and then concentrated under 
reduced pressure, to the resulting residue was added a mixed solvent of ethyl acetate and hiexane (15 mL, ethyl acetate/ 
hexarie = 1/2), and the precipitated solid was filtered to obtain tert-butyi 4-(methylsulfonyloxy)piperidlne-1-carl)oxyiate 
(3.1 g.90%). . , - 

20. 1H-NMR (CDCI3. 270 MHz) 6 (ppm): 4.88 (m. 1H). 3.75-3.66 (m, 2H). 3.35-3.25 (m, 2H), 3;04 (s. 3H). 2.02-1.75 (m 4H). 
1.46 (s. 9H) . 

. (Step2) . . ; . ' 

25 [0473] tert-Butyl 4-(methylsuIfonyloxy)piperidine-1-carboxylate (2.9 g^ 10 mmol) obtained in Reference Example 12, 
Step 1 was dissolved In N.N-dimethyfformamide (15 mL), and sodium thibmethoxide (1 ^6 g. 23 mnriol) was added thereto, 
followed by stirring at 80X for 1 5 hours. To the reaction mixture was added water (20 mL), and the mixture was extracted 
with diethyl ether (50 mL x 4). The organic layer was dried over anhydrous sodium sulfate and then concentrated under 
reduced pressure to obtain tert-butyl 4-(methylsulfanyl)piperidine-1 -carii^oxylate. 

30 iH-NMR (CDCI3. 270 MHz) 5 (ppm): 4.01 -3.87 (m. 3H). 3.49 (m, 1H). 2.95-2.80 (m. 2H). 2.74-2.62 (m. 1H). 2.10 (s. 3H). 
2.02-1.75 (m2H). 1.46 (8. 9H) 

(StepZ) 

35 [0474] tert-Butyl 4-(methylsulfanyl)piperi^ine-1 -carboxylate obtained In Reference Example 1 2. Step 2 was dissolved 
in methanol (24 mL). After the solution wais cooled to 4X, a solution of Oxone(g> (1 3 g. 21 mmol) In water (15 mL) was 
added thereto, followed by stirring for 4.5 hours. To the reaction mixture was added water (20 mL), and the nibcture was 
extracted with ethyl acetate (60 mL x 4). The organic layer was dried over anhydrous sodium sulfate and then concentrated 
under reduced pressure. The resulting residue was purified by silica gel column chromatography (ethyl acetate/hexane 

^ =1/1-ethyl acetate) to obtain tert-butyl4-(methylsulfonyl)-piperidine-1-carit>oxylate (2.4 g, 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 4.31 (m, 2H), 3.02-2.92 (m, 1H). 2.85 (s. 3H). 2.80-2.71 (m; 2H)* 2.15-2.10 (m. 2H). 
1.79-1.65 (m2H). 1.46 (S.9H) . , 

(Step 4) . .. 

[0475] tert-Butyl 4-(methylsulfonyl)piperidlne-1-carit)Oxyiate (2.4 g. 9.0 mmol) obtained in Reference Example 12. Step 
3 was dissolved in ethyl acetate (16 mL), and a 4.0 mol/L solution of hydrogen chloride in dioxane (12 mL) was added 
: thereto, fblkiwed by stirring for 3 hours. The predpitiated solid was filtered to obtain 4-(methylsutf6nyt)piperidine (1 .4 g, 
76%). 

so IH-NMR (DMSO-dg. 270 MHz) 5(ppm): 3.41-3.31 (m. 3H)* 2. 97 (s. 3H). 2.97-2.82 (m. 2H), 2.18-2.13 (m, 2H). 1.92-1.73 
(m. 2H) 

Industrial Applicability 

^ [047q - The present invention provides Hsp9p family protein inhibitors comprising, as an active ingredient, a berucoyi 
compound or a prodrug thereof.. or a pharmaceutically acceptable salt of said t>enzoyl compound or said prodrug, and 
the like. 
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Claims 

1. A heat shocic protein 90 (I-Isp90) family protein inhibitor comprising, as an active ingredient, a t>enzoyt compound 
represented by general formula (I): 



10 



15 



45 




(wherein. . - : . . . : ... 

20 • . . n nspresents an integerof O to 10; 

' Ri represents a hydrogen atom, hydroxy; cyano, cartx>xy, nitro. halogen, sut>stituted or unsubstituted lower 
alkyi, substituted or unsubstituted lower alkenyl, substituted or unsubstituted lower atkynyl, substituted or un^ 
substituted lower alkoxy, substituted or unsubstituted cydoalkyl, substituted or unsubstituted lower alkoxycar- . 
t>onyt; substituted or unsubstituted lower alkanoyloxy, substituted or unsubstituted heterocyclic alkyi, substituted 

25 . . or unsut>stituted aryl, substituted or unsubstituted arylsulfonyl, a substituted or unsubstituted heterocyclic group, 
~ CONR^R^ (wherein.R^ and R^, which may be the siame or different, each represent a hydrogen atom, substituted 
or urKSubstituted lower alkyi, substituted or unsubstituted cycloalkyi, sut>st*mjted or unsubstituted tower alkahoyi, 
substituted or unsubstituted aryl, a substituted or unsubstituted heterocyclic group, substituted or unsubstituted 
aralkyi, substituted or unsul)stituted heterocyclic alkyi. or substituted or unsut)stituted aroyl, or R^ and R® form 

30 . a substituted or unsubstituted heterocyclic group together with the adjacent nitrogen atom) or NR^R^^ (wherein. 

R9 and R^o have the same meanings as the above R^ and R®, respectively); . . • 

R2 represents substituted or unsut>stituted lower alkyl, substituted or unsiifaistituted lower alkenyl, substituted 
or unsubstituted lower alkynyl. substituted or unsubstituted cycloalkyi, substituted or unsubstituted aryl, or a 
substituted or unsut>stltuted heterocyclic group; . 

35 R3 and R5. which may l>e the same or different, each represent a hydrogen atom, substituted or unsubstituted 

lower alkyl, sut>stituted or unsubstituted lower alkenyl. substituted or unsubstituted lower atkanoyi, substituted 
or unsubstituted cycloalkyi, substituted or unsubstituted aralkyi, or substituted or unsut)stituted aroyl; and 
R^ and R^, which may be the same or different, each represent a hydrogen atom,, hydroxy, halogen, cyano, 
nitro, substituted or unsubstituted lower alkyl, sut>stituted or unsubstituted lower alkenyl, sut>stituted or unsut>- 

40 . stituted lower alkynyf, substituted or unsubstituted lower alkoxy. substituted or unsubstituted cycloalkyi. amino, 

lower alkytamino, di-lower alkylamino. cartx>xy. substituted or unsubstituted lower alkoxycarbonyl. substituted 
or unsubstituted lower alkanoyi, substituted or unsubstituted aryloxy, sut>stltuted or unsut>stltuted aryl, a sut>- 
stituted or unsubstituted heterocyclic group, substituted or unsubstituted aralkyi, or sut>stituted or urvsubstituted 

' > - - heterocyclic alkyQ or 



a prodrug thereof, or a pharmaceutically acceptable salt of said t>enzoyl compound or saki prodrug. 



2. An Hsp90 family protein inhibitor comprising, as ah active ingredient, a t>enzoyl compound represented by general 
fonnuia (I): 

50 ' ■ / 
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(wherein n, Ri, R2, R3 r4^ rs and R6 each have the. same meanings as defined above) or a pharniaceuticaily 
acceptable salt thereof. . . _ 

3. The Hsp90 family protein inhibitor according to claim 1 or 2. wherein Ri is a hydrogen atom, hydroxy, cyano, carboxy, 
nitro, halogen, substituted or unsubstituted lower , alkyt. substituted or unsubstituted lower alkyny I. substituted or 
unsubstituted lower alkoxy. substituted or unsubstituted cycloalkyl. substituted or unsubstituted lower alkoxycarb- 
onyl. substituted or unsubstituted lower alkanoyloxy. substituted or unsubstituted heterocyclic alkyl. substituted or 
unsubstituted aryl. substituted or unsubstituted aryisulfonyl. CONR^R^ (wherein R^ and R? each have Uie same 
meaning? as defined above) or NR^R^o (wherein^R^ and R^o each have the same meanings as defined above). 

4. The Hsp90 family protein inhibitor according to diaim .1 or 2, wherein R^ is substituted or unsubstituted lower alkyl. 
■ substituted or unsubstituted lower alkynyl, iubstitijted or unsubstituted lower alkoxy. substituted or unsubstituted 

cydoalkyl, substituted or unsubstituted lower alkoxycartx>nyl, substituted or unsubstituted heterocyclic alkyl, siib- 
stitiited or unsubstituted aryli CON R^R? (Wherein R^. and R® each have the same meanings as defined above) or 
. NR^Rio (wherein R9 and R'*<) each have the. same meanings 

5. . The Hsp90 family protein inhibitor according to daim 1 or 2, whereiri Ri is CONR^RB (wherein R^ and R® each have 
• the same meanings as defined at>ove). 

6. The Hsp90 family protejn inhibitor according to any one of daim 1 to 5, wherein R2 is substituted or unsubstituted 
aryl or a substituted or unsubstituted aromatic heterocydlc group: 

7. ^ The I-Isp90 family protein inhibitor according to any one of daim 1 to 6, wherein R"* is a hydrogen atom, hydroxy or 

halogen. - ■ - 

8. The Hsp90 femily protein inhibitor according to any one of daim 1 to 7, wherein R^ and RS, which may be' the same 
or different, each are a hydrogen atom, sut>stituted or unsubs^tituted lower alkyl, substituted or unsubstituted lower 
alki^y), substituted, or unsubsmuted lower alkanoyt. or substituted or un^^^ 

9. The Hsp90 family protein inhibitor according to any one of daim 1 to 6, wherein R3. R» and R^ each are a hydrogen 
atom. ; • . . . . 

10. The Hsp;^ family protein Inhibitor according to any one of dalin 1 to 9^ wherein R^ lis a hydrogen atom, lower alkyt.^ 
hatogen or aryl. 

11. A benzoyl compbund represented by general formula (lA): 
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[wherein. . ' . '- , ' - : ' 

nA represents an integer of 1 to 5; 

RiA represents substituted or unsubstituted lower alkyi, substituted or unsubstituted tower allcoxy, substituted 
or unsubstituted cycloalkyi, substituted or unsubstituted lower alkoxycarbonyl, substituted or unsubstituted het- 
erocyclic alkyl. substituted or unsubstituted aryl, CONR^R® (wherein R^ and R^ each have tHe same meanings 
as defined abbve) or NRdR'to (wherein R^ and R^o each have the same meanings as defined above); 
r2a repr^nfe substituted or unsubstituted aryl or a substituted or unsut>stituted aromatic heterocyclic group;:. 
r3A and R^a, which nrtay be the same or different, each represent a hydrogen atom, substituted or unsubstituted 
lower aikyi, substituted or unsubstituted lower alkenyl, substituted or unsubstituted lower alkanoyl. substituted 
or unsubstituted cycloalkyi. substituted or unsubstituted aralkyi, or substituted or unsubstituted aroyl; 
R"*^ represents a hydrogen atom, hydroxy or halogen; and 

R6A represents a hydrogen atom, halogen, c^ano. nitro, substituted or unsubstituted loweir alkyl, substituted or 
unsubstituted lower alkenyl, substituted of unsubstituted lower alkynyi, substituted or unsubstituted lower alkoxy, 
substituted or unsubstituted cycloalkyi, amino, lower a!kyiamino, di-lower alkylamlrip, carboxy, substituted or 
unsubstituted lower alkoxycartK>nyt, substituted or unsubstituted lower alkanoyl, substituted or unsubstituted . 
aryloxy, substituted or unsubstituted aryl, a substituted or unsubstituted heterocyclic group, substituted or un- 
substituted aralkyi, or substituted or unsubstitiJted heterocydic alkyl; provided that ; 

0) when R3^ and R^ each are methyl; R^ and R^A each are a hydrogen atom, and 



(a) methoxycart>ony!methyl, 

R2a is not a group selected from the group consisting of 2.4.6-trimethoxy-5-metHoxycarbonyl- 
3-nrtrophenyii 3-cyano-2,4.6-trimethoxyphenyl, 5-cyano-2-ethoxy-4, 6-dimethoxy-3-nitrophenyl, 2, 
6-dlmethoxyphenyl.. 2-chloro-6-methoxyphenyl and 2-chloro-4, 6-dimethoxy^5-methoxycartx>nyk . 
■ 3-hitrophenyl, 

(b) ethoxycarl^nylmethyt; 

R^ tsnot 2,4,6-trimethoxy-3-methoxycart>onyl-phenyl, and 

(c) N.NHdimethylamlnomethyl, • ' . 

R^A.is not phenyl; 

(ii) when R^a, r4A^ rsa and R^ each are a hydrogen atom, and -(CHjJn^RiA is 
(a) 2-(acetoxymethyl)heptyl. 3-oxopentyl or pentyl, 

R2a is not &-hydroxy-4-methoxy-3-methoxycartx>ny^2-pentylphenyl. 
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(b) 3-oxopentyl, 

R2A is not a group selected from the group consisting of 3^benzy loxycart>onyl-6-hydroxy-4-methoxy- 
2-pentytphe,nyl and 3-carboxy-6-hydroxy-4-methoxy-2-pentylphenyl, and 

(c) n-propyl. 

is hot 2,4-dihydroxy-6>i(4-hydroxy-2-oxopyran-6-yl)methyl]phenyl; 

(rii) when R3A and each are a hydrogen atom, RSA methyl, is methoxycarbonyl, and -(CH2)nAR^'^ 

Is pentyl; . ' . * 

R2A is not a group selected from the group consisting of 6-[2-(acetoxymethyl)heptyl]-2,4-dihydroxy- 
phenyt, 2,4-dihydroxy-6-pentylphenyl and 2i4-dihydroxy-6-(3-oxopentyl)phenyt; 

Xiv) when R3A and R^ each are benzyl, R^ and R^a each are a hydrogen atom, and -{CH2)nAR^'^ is 
3-oxopentyl. 

R2A is not a group selected from the group consisting of &-benzyl6xy-4-methoxy-3-methpxycarbonyl- 
2-pentylphenyl and 6-benzyloxy-3-benzyloxycartx>nyt-4-methoxy-2-pentylphenyi; 

(V) when R3a is benzyl. R4A is a hydrogen atom, R5A is methyl. .(CHj)^ 
ycarbonyl or benzyloxycarbonyl, . > 

R2A is not 2,4^bis(benzyloxy)-6-{3-oxopentyl) -phenyl; 

(vl) when R3A and R^a each are a hydrogen atom* RSA fs methyl, - (CH2)nARi ^ jg pentyl, and R^a js carboxy 
or benzyloxycarbonyl, 

R2A is not 2,4-dihydroxy-6-(3-oxopentyl)phenyl; and 

(vii) when R3a, r4A and R6A each are a hydrogen atom. RSA ^ n-propyl. and -(CHg) nA^^^^^s 5-(1.1-dimeth. 
yipropyl) - 4-(2-hydrobenzotriazol-2-yl)-2-hydroxyphenylmethyl, 

R2A is not phenyl] 
. or a pharmaceutically acceptable salt thereof. 

12. The benzoyl compound according to claim 11. wherein R2A is a substituted or unsubstituted aromatic heterocyclic 
group, substituted aryt having 1 to 3 substituents. or aryl. or a pharmaceutically afeceptable salt thereof. 

13. The benzoyl compound according to dalm 11 or .12. wherein R^ and RSA, which may be the same or different, 
each are a hydrogen atom, substituted or unsubstibited lower alkyl, substituted or unsubstituted lower alkanoyi, 
substituted or unsubstituted aroyi, or substituted or unsubstituted lower alkenyl. or a pharmaceutically acceptable 
salt thereof. 

14. The benzoyl.compound according to claim 11 or.12. wherein P?^, R^ and R^a each are a hydrogen atom, or a 
phannaceutically acceptable salt thereof. 

15. The benzoyl compound according, to any one of dalm 1 1 to 14, wherein RtA is CONR^RS (wherein R? and R? each 
have the same mearungs as defined above), or a pharmaceuti'cally acceptable salt th^ 

16. The benzoyl compound according to any one of daim 1 1 to 15, wherein R^ is a hydrogen atom, lower allcyl, halogen 
or aryl, or a pharmaceutically acceptable salt thereof. 

17. A phannaceutical composition comprising, as an active ingredient, the benzoyl compound according to any one of 
daim 1 1 to 1 6 or a prodrug ttiereof. or a pharmaceutically acceptable salt of said benzoyl compound or said prodrug. 
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18. A pharmaceutical composition comprising, as an active ingredient, the l^enzoyl compound according to any one of 
clairti 11 to .16 or a pharmaceuticalty acceptable salt thereof. 

19. An Hsp90 family protein inhibitor comprising, as an actiye ingredient, the benzoyl compound according to any one 
ofclaim 11 to 16 or a prodrug thereof, oraphanriaceutically acceptable salt of said benzoyl compound orsaidpro^ 

20. An Hsp90 family protein inhibitor comprising, as an .active ingredient, the l>enzoyl compound according to any one 
of claim 1 1 to 1 6 or a pharmaceutically acceptable salt thereof . 

21. A therapeutic agent for a disease associated with an Hsp90 family protein or a protein to which an Hsp90 family 
protein binds (Msp90 dient protein) comprising, as an active Ingredient the benzoyl compound according to any 
one of claim 1 1 to 16 or a prodrug thereof, or a pharmaceutically acceptable salt of said benzoyl compound or said 
prodaig. . . 

22. A therapeutic agent for diseases associated with an Hsp90 family protein or a protein to which ah Hsp90 family 
' protein birKis (Hsp9b client protein) comprising, as an active ingredient, the- benzoyl compound according to any 

one of claim 1 1, to 16 or a pharmaceutically acceptable salt thereof. 

23. An anti-tumor agent comprising, as an active ingredient, the benzoyl compound according to any one of daim 11 
. to 16 or a prodrug thereof, or a pharmaceutically acceptable salt of said benzoyl compound or said prodrug. 

24. ^ An anti-tumor agent comprising, as an active ingredient, the benzoyl compound according to any one of the abbye 

(1 1) to (16) or a pharmaceutically acceptable salt thereof. 

25. A method of inhibiting a heat shock protein 90 (Hsp90) family protein, which comprises administering an effective 
amount of a benzoyl compound represented by general formula (I) : . 




(wherein n, R2, R3, r4^ rs and R? each have the same meanings as defined above) or a pi-odrug thereof, or 
a pharmiaceutically acceptable salt of siaid benzoyl compound or said prodrug. 

26. A method of treating a disease assodated with an Hsp90 family protein or a protein to which an Hsp90 family protein 
. binds (Hsp90 dient protein), which comprises administering.an effective amount of the benzoyl compound according 

to any one of daim 1 1 to 16 or a prodrug thereof, or a pharmaceutically acceptable salt of said benzoyl compound 
or said prodrug. 

27. A method of treating malignant tumors, which comprises administering an effective amount of the benzoyl compound 
. according to any one of daim 1 1 to 16 or a prodrug thereof, or a pharmaceutically acceptable salt of said t>enzoyt 

compound or said prodrug: . 

28. ' Use of a benzoyl compound represented by general formula (I): 
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10 : . ^ . ; . 

(wherein n. R^. R2. R3, R4, r5 and R^ each have the same meanings as defined above) or a prodrug thereof, or 
a pharmaceutically acceptable salt of said benzoyl compound or said prodrug for the manufacture of a heat shock 
15 . protein 90 (Hsp90) family protein inhibitor. . . ~ 

29. Use of the benzoyl compound according to any one of claim 11 to 16.or a prodrug thereof, or a pharmaceutically 
acceptiable salt of said benzoyl compound or said prodrug for the manufacture of an Hsp90 famify^ 

20 30. Use of the benzoyl compound according to any one. of claim 11 to 16 or a prodrug thereof, or a pharmaceutically 
" acceptable salt of said benzoyl compound or said prodrug for the manufacture of a therapeutic agent for diseases 
asspdated with an Hsp90 family protein or a protein to which ar> Hsp90 family protein binds (Hsp90 client protein). 

31. Use of the benzoyl compound according to any one of claim 1 1 to 16 or a prodrug thereof, or a pharmaceutically 
25 acceptable salt of said benzoyl compound or said prodrug for the manufacture of an anti-tumor agent. 
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